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Scientific American Boy Series 


By A. RUSSELL BOND 


With the Men Who Do Things __ Pick, Shovel and Pluck 


Further Experiences ‘‘ With the Men Who Do Things’’ 








5°, x 8'4 Inches Cloth 275 Pages 
111 Illustrations, including 58 Page-plates 5°, x 8',4 Inches Cloth 256 Pages 
and Colored Frontispiece 110 Illustrations, including 58 Page-plates 
and Colored Frontispiece 

work recounts the experiences of two A sequel to “With the Men Who Do Things 
ye ds who spent a summer vacation seeing | taking the same two boys through a new series 
the engineering wonders of New York. We find | of engineering experiences As the primary 
them with the ironworker far above the city object of the book is to instruct, every pre- 


caution has been taken to secure absolute ac- 
curacy of all the engineering data. It has been 
the purpose of the author in explaining the 
I juic work and struggies of the engineer to put the 
novel situations. Much that is harrowing and | material in such simple form, that any boy 
gruesome might be introduced in the story, but | whoreadsit can understand it, and, if possible, to 
the author has chosen to recount adventures that serve it so appetl ingly, that he will continue to 
read it to the ve ry 


with the foundation builder deep under ground 
with the sand hog driving tunnels under 


sand and in a score of other 


show courage 





























end. For this rea- 
presen f mind ve me 
son the materi 
loyalty to com | NEW POPULAR EDITION | (22 the material 
rades and devo scat into a story filled 
tion to duty We have just issued new editions of these four volumes with adventure 
. - in uniform binding and neatly boxed. he set makes | : t E . 
rather han accid 1 handsome and useful Christmas gift for any school very story in 
ents, attributabl boy. There is no series of books for boys more inter this book no mat- 
. esting and instructive ter how unreal it 
to carelessness , 

We are offering this set of 5 00 may seem is based 
and stupidit It FOUR VOLUMES FOR 5 on fact. A fas- 
is a story full of cinating and in- 
live interest and structive book for 
thrilling experiences, telling in a boy's own way , boys, relating how many big things in engineer- 

= what every boy wants to know ing have been accomplished 
q Price, $1.50 Postpaid, $1.65 Price, $1.50 Postpaid, $1.65 


Sciences labor Scientific American Boy Scientific American Boy 


OR THE CAMP AT WILLOW CLUMP ISLAND at School 


7 
6 x 8‘, Inches Cloth 317 Pages 6x 8'< Inches Cloth 338 Pages 
I use 18 Plates and 320 Text Illustrations 314 Illustrations 


This is a fascinating storyf§of outdoor boy life This volume is a sequel to “The Scientific 


* and contains a large number of practical sug American Boy" and like its predecessor, is brim 
O eC er I gestions, which, in addition to affording amusé full of practical suggestions The scene of the 
ment, will stimulate in boys the creative spirit story is shifted to the boarding school, where < 



















a 
e boys the stor - - i ‘amp- 
Phe bo — ory discover an ideal 'P- club is formed for organized work and fun in 
ing island which they proceed to improve ‘ : 
and develop hey make their own tramping after-school hours rhe club does a great deal of 
Dp ) . } } j t outfits, sle« ng bags é tents, also such other Mapping an harting of ponds and rivers, and 
] by de w itfi leeping ba and 1 also su 
XPERIMEN TING side by side h shelters as tree houses, straw huts, log cabins While the ods are crude the underlying 
the chemist who searches the rare ind caves They survey and map out the is- principles are the same as those employed by 
f , land, laying out roads, building bridges andeven the civil engineer Dams, canals and canal- 
metals tor a new hiament with the constructing a gravity railroad In the winter locks are built, also draw-bridges and even a 
} = th ’ “e | russ bridge of 12-foot span. Sun-dials 
spectroscol t hy nuit -T inb Ws nde it make snow shoes ice boats 
per Coy who — puts the rainbow under ec donc gli “el tagpeccter~ s, seismographs, gliding machines, kite- 
] } ? ] } y - 
the microscope to test a new light s quality piece of work explained in and camera-hunting are a few of 
I mens v rn the other subjects t er 1 
the physicist, the metallurgist, the engineer ene. See as at Op 
’ : tiga “ee Price, $2.00 Price, $2.00 
d workers in many helds of science labor 
) } 
unceasingliy in oul Research | aboratories at 


Sschenectat y, whe re \l \Z I YA Service centers MUNN & COMPANY, Inc., Publishers 
sect tien Mala: Ghat oman meen '|2 361 BROADWAY NEW YORK, N. Y. 
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Model B 





The Ries Letter Opener saves 75% in time and eliminates the annoyance incurred 
by opening letters the old way. 


No Office Appliance is more necessary than a machine of this type, the one missing 
link in office equipment; if there is one thing more than another which requires rapid work 
and over which more time has been lost, it is in opening the mail. 


The Ries Letter Opener has the advantage of few parts. The beauty of its design 
and finish is most pleasing. It removes only ten one thousandths of an inch from the 
envelope, therefore, the liability of cutting enclosures is virtually impossible. 


The Ries Letter Opener embodies the best workmanship and materials. Made in 3 
sizes, each size adapted to easy handling for desk use. 


| No. OB., Dimensions 11'4 in. X 3°, in. X 2°, in.; Weight 4'2 lbs.; opens envelopes 6°, in. and under; $12.00. 
} ® 1B., 8 15'oin. X 4 in. X 3! > in; Md 6', * 8 8 10'o in. * 8 15.00. 
° 2B... ® 17'sin. X44 4in. X4jin.; = * HB 8 ® ’ 2 bh * 8 18.00. 


The No. OB is designed for individual use and for offices receiving light mails. 
The No. 1B is recommended to all offices, excepting those receiving a large number of extra long envel- | 
opes to whom the No 2B machine is suggested, | 


Handy — Easy to Operate — No Adjustments — A Pleasure to Use — Always in Order — Time Saved — Time is Money 





Sent on Approval — Carrying Charges Prepaid — Guaranteed Two Y ears 


Information furnished concerning Power Machines 


The O. K. Manufacturing Co., Syracuse, N. Y., U.S.A. 


Stationery Specialties. Sole Licensors and Makers of 
The well known WASHBURNE “O.K.” 
Paper Fastener 
The “SANITARY” Eraser 
The RIES" Letter Opener 
The Washburne “O.K."" Fasteners, Brass or Nickel-| 
steel, put up in metal boxes of 100 fasteners each, 20¢. 
“Sanitary” Erasers |U¢ each. Refills 5¢ each 
All Stationers. 
By mail, 2¢ extra. If Erasers, state whether T ypewniter 
and Ink or Pencil. 
EVERYBODY should have this NEW ERASER 
Booklets of our “‘O.K."’ Products sent on request. 
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The Action in Which 
the “Carmania” 
Sank the “Cap 

Trafalgar ”’ 


Torenool 


} YARLY i! the n " 
4 
4ot Mondays Septembe1 





14tl he auxiliary cruise! 
Cal inla formerly a 
popu passengel e of 
t ( ard Line, observed 
d of Trinidad ahead 
a iltered course to pass 
close t the west extremif) 
Short after 11 A. M. she 
made out a vessel off the 
western end of the island, 
nd, later, saw that there 
were three steamers, one a 
large liner, the others col- 
liers. The latter had der 
ricks topped. and they were 
probably working when the 
“Carmania™ hove in sight 
Before she had raised 
their hulls above the hori 


zou, the ships had separated 
and were making off in dif 
fers directions. The large 
Vesse¢ wis apparently of 
I the ame size as the 
( ni ind her two 
tunnels ere painted-to re 
semble sritish liner of the 
( istle Line 

After running away for a 
ittle whilé, the large 
steamel which eventually 
woved to be the German 
line! Cap Trafalgat 


turned to starboard and 


headed toward = the Cat 


mania The weather was 
fine, with a moderate breeze 
The speed of the Cal 
mania” was 16 knots and 


that of the “Cap Trafalgar” 


about 18 Knots 
At S500 vards, the Car 
i fired a shot across 
vs of the enemy, and 
ediately opened fire 
tr is starboard after 
The Carmania™ re 
ill her port guns 
nd the tiring became gen 
e! The ships were now 
well within range, and, as 
most of the enemy's shots 
Were going over, the “Car 
mania’s” rigging, masts, fun 
nels, derricks. and ventila 
tors all suffered. The “Cap 
Trafalgar” was then well 
opened on the “Carmania’s” 
port side, and all of the star 
board and port guns of the 


respective ships were firing 


rapidly 
decreasing 


Owing to the 


range. the machine guns of 
the Cap Trafalgar” were 
becoming particularly dan 


“Carmania” 
him 


the 


away 


“eerous: so 


Was turned from 
and the range opened. 
Two of the 


hits were seen to disable the 


“Carmania’s” 


steampipes, 
that he 
fire forward 
list to star- 


enemy's deck 


and it was noticed 


Was well on 
and had a slight 
bo: t rd 

At this time 
7 Trafalgar’s” 


one of the 


shells 


UUUUAANTOAANOUOOATOQUCOATQUOOTHEUEOAOOETOOOOEUOOEROOOEOOOAESUCU UTERO HAO REREATVEE 
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After bridge of “Carmania,’ 


’ 


showing one of her rapid-fire guns. 
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THE ACTION 


Wreckage 


IN WHICH 


on the bridge of the 


THE “CARMANIA” SANK 


“Carmania.” 


rHE “CAP TRAFALGAR” 


{25 CENTS A COPY 
L $3.00 A YEAR 


passed though the “Carma 
hia’s” cabin under the fore 
bridge, and, although it did 
not burst, it started a fire 
which increased rapidly, ne 
water being available owing 


to the fire main having 


iperenan 


shot through, and the chem 
ical fire extinguishers pro 
ing of very little use The 


fire got such a firm hold that 


the fore bridge had to be 


abandoned, and the ship had 


to be fought from the after 
bridge, the lower steering 
position being used 

By this time the Cap 
Trafalgar” was on the star 


beard bow of the “Car 
mania” and showed a heavy 
list to starboard; and at 
1:50 P. M., or one hour and 
forty minutes from the fir 
ing of the first shot, she 
capsized to starboard and 
went down bows first, with 


colors flying 


It was some time before 
the fire was got under con 
trol and it was only possible 
to do this by keeping the 
ship before the wind Con 
sequently, the “Carmania” 
could not go to the assist 
ance of the survivors, some 
of whom got away in boats 
and were picked up by one 
of the colliers 

The enemy, before sink 
ing, was in wireless commu 


nication with some German 


vessel; and, as smoke wus 
seen on the northern hori 
zon, and the sigual man 
thought he could make cut a 
cruiser’s funnels, the Car 

mania” made off at full 


southward, 


dusk for 


speed to the 


altering course at 


Abrolhus Rocks The ship 
was by this time in touch 
with the eruiser “Cornwall 

and asked him to meet het 
as the ship wa Up LENe 

worthy, and practically all 
communications and naviga 
tional instruments o1 he 


bridge had been destroyed 


by the enemy's fire, render 
ing the conning and na 
tion of the ship diffienlt and 


uncertain 
On the 15th, at 4:50 PM 


the cruiser “Bristol” picked 


up the ‘““Carmania 
until 
the 
the “C 
on to Abrolhus Rocks, wher 
the 


corted her she wi 


relieved by “Cornwall 


which took irmania”™ 


anchored to effect 
The “Cap 


armed with 


ship 
temporary repairs 
Trafalgar” was 
4-inch 

mania” 
1.7-inch 


£ulis na the (‘ar 


with either 4-ineh or 


The “Cap Trafalgar” di 
rected her fire at the bridge 
and upper works of the 
“Carmania,” seeking thus to 
put her out of action; the 
“Carmania,” on the ther 
hand, directed her fire at 
the water-line of the Cup 
rr if ler T le tr ing 
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1 Y fleet been superior in strength: or had the weaker fleet were of European race, and of these only about 18,500 

SC IENTIFIC AMERICAN N irtue of its superior matericl, personnel, strategy were permanent settlers. In other words, a_ single 











Founded 1845 ind tactics, been able to defeat the British and French small town in one of the great self-governing colonies 

NEW YORK, SATURDAY, DECEMBER 5, 1914 in a series of decisive engagements, not a single regi of Great Britain—Canada, Australia, or South Africa 

ment of British troops could have been sent to the could muster a larger number of Europeans (and, in 

. — : ) de 9 “ "7 : "Ge pe 1 one western theater of war some cases, a larger number of Germans! than the 

ay - Mun ee te As it i the enemy's troopsbips come and go with entire colonial empire of Germany. Germans do not 

on - absolute impunity, while within a few hundred miles, emigrate to the German colonies (so called), but to the 

_ ’ - . . at the | at Oftice Dey a the second strongest battleship fleet in the world lies im United States, Canada, and South America. The 

1 , < sikedh Ghinbe Patent Off potently at anchor and watches the gradual recruiting, strategic value of most of these dependencies is 

ght #14 by M & ( l training, and transportation to the fighting line of some gible Germany, like any other great power, needed 

; . aati teens two million armed troops of the enemy, without being fortified coaling stations and dockyards in various 

sul R able to strike a blow to assist the valiant German army parts of the world for the use of her navy, but could 

Subs < , ee $3.0 of the west derive no military advantage from vast tracts of tropi- 

. Me + it Se a — Herein is a lesson in the value of the command of cal jungle or archipelagos of atolls in the South Pa- 

Subs t F gn Countries, one year, p ge prepaid 6.x the sea, the moral of which we of the great Republic cific: in fact, as the event proved, these possessions 
es "The Scientific Peake oe ae a : of the Western Hemisphere should lay well to heart. were merely an embarrassment in warfare. 

Selentiin Ama established 184 per year $3.00 In the years 1909-1910 Prof. Hans Meyer and his 





Screntiac 4 . pplement established 167 o zg collaborators published the two sumptuous volumes of 
callin, Siemon cheeel diate 3.00 Arms and the Man iborators ] ue eens 
a monumental geographical work called “Das Deutsche 




















The combined af md rates to foreign cou oo MONG the unexpected developments of the war, Nie as + ‘ : 
I « Canada, w ef she on applicatiot Kolonialreich In America, except to those of us who 
Saomie te ' . naan e eder. hank draft or check none has been more amazing than the un : ; ‘ , é 
tem osta i y i k : , ' , had seen the material of which this work is a digest 
* o fhinching steadiness with which the citizen sol , 
Munn & Co., Inc., 361 Broadway, New Yor in process of accumulation in such journals as the 
- diers of the warring nations ind especially those 
wait _ : tio tra : Vitteilungen aus den deutschen Schutzgehieten, Peter- 
The litor alwie é organ : engaged on the western battlefields, have faced the mur 
arti on sul y terest eT Taps a rapped. manns Mitteilungen, and various other Fachzeitschrif 
thre ri ‘ shor " e fact guthenti t itribut derous attack of modern weapons, whether by the maga R 
cel i " ‘ \ pted a ‘ be paid for at : x ‘ . ten, its ontents were a revelation not of the extent 
egula ace rat ine rifle, the machine gun, the searching shrapnel, or : : 
atte , : : to which the German possessions had been exploited 
the shattering, high-explosive, 16-inch shell ; : , 
commercially and politically, but of the thorough-going 
Th purpose this jou is to record accurately, So accustomed ive we become, through the daily tes 
way in which each of them had been studied.and ex- 
sim and int i /, th j ress in acien timer of eyewithesses, to the more-than-human cour : 
. plored by German geographers, geologists, ethnologists, 
i indust hievement ve tl hich frail flesh and blood is facing, day in, 
Alig climatologists, zoologists, and botanists. 
da ‘ nd for eeks together, the tornado of lead | 
German colonization i Africa eval ust thirty 
7 : ad ree ! eeps over the modern battlefield a P ; . " 
The Silent War gy Seon ee ee ialiolia’r nike ial years ago, about the time when the great jour of 
= — , ‘ > * y exploration in that continent were beginning to give 
eas ing that this miracle could not be. Had not the 
place to intensive researcl Here was a new world 
2% ; expert emselves assured us that the accu ; 
‘ . for German science to Conquer Germany sent out 
ecru ey and olume of modern rifle machine-gun, and : 4 
" V} her soldiers, her trader and her missionaries, just as 
f | Ey 1 « When wat le hrapnel fire was such, that not the finest troops in 
, h had “ . ther colonizing countries had done, but she also sent 
iret a ( ‘ I rhite USL fee the world could be broug! to face the tempest in a i 
‘ to each of her colonies a strong corps of savants. 
revi i ‘ eared sudde » the frontal attack in the ope : : 
" , . " ' , whose work was, for the most part, done under ofticial 
ast l ‘ I ed t ‘ interest And yet this very thing has happened—not merely : 
ef — 7 ‘ ke auspices Just to cite one phase of this work, each 
he f ed ttle between once, to be written into the chronicles of a nation’s I 
; ; ie colony was soon dotted over with meteorologic: sta- 
lreach al act PPArent ibout to be ublime herok it everywhere and every day through : . rd : ou pee . A 
, . ar tions, the observations at which were taken by petty 
uel ‘ ut that far-flung battle line on which Teuton is locked . 
; f ‘ he officials, planters, missionaries, and others, and ulti 
Phou é ‘ oun d ‘ n the death-grip with Frank and Briton ‘ : 1 
‘ ately publishe Tre: ‘tail at Berl so that at 
public | ¢ that Homeric contest ind the Marvelo also, is the fact that this matchless cour mate pu 1ed in great detail at Berlin, so t i 
way { - © ma months ad pos ge is being displayed, not by the toughened veterans the present day we possess more complete climati 
t statistics for Germ: ‘ast rien, German Southwest 
«fl ‘ "4 he ive ittleshiy f a long campaign, not by professional soldiers, steeled statisti I rman | Afr rm 
P , , Africa, Kamerun, ar Togo, than for any country 
ane Up as t decisive fleet engage ind tempered by the discipline of barracks and camp, ud . : 
f ‘ ‘ : . the Balkat ninsula except Roumania. 
merit . feed tI Heaserne evel _ awn but by work-a-da ivmen, called at a minute’s notice in the I ro eee: ¢ ept Roumania 
, . ‘ . 1 short, the acquisition of a virgil untry by Ger- 
When we lh j ind the « rmou e and strength from the peaceful routine of their daily lives, and told In shor he acquisition of a virgin country by I 
f the tw ‘ e sed that ‘ cruiser and to rush “into the jaws of Hell many means the prompt accumulation of an it 
‘ . . und of scientific knowledge concerning t country 
submarine { have occurred mu ” regarded Consider them. as they advance through the zone of fund of ientific knowledge ing tha ‘ 
. ‘ collected with conscientious thoroughness, digested 
= me . ‘ ‘ . id practically no death, compact inwavering, and with every emotion : : —_— : , neni t 
t t t - . ) Xperts ’ sented oO h worl i : for that 
effect um t he ' ‘ vv} y engt! either of save that of fear hining in their eyes They have by exper presented to the ld ina f n th 
o- +} . is a delig to the > as ‘ll as e derstanding. 
Great Frit er Germ The dreadnought f 1e ome not from the nug shelter of the camp, but i delight ie eye as We is to the understa ing 
. ‘he wo of Me rr. alre: ntiones vit its pro 
ou togethe ; . ndred ship Sicis ‘tne dai Lanae ct then tommetenns Se etek rhe work of Meye ilready mentioned, with i 
, f . fusion of statistical charts, photographs, aquarelles, 
be ‘ et i n when man wa ot lashing them with lead and iror ; : —- ' 
" , t } " t tables, and descriptive text, is typical 
fea ‘ d keyed u > . Bes nature has whipped them with wind and sleet and , ‘ I ; ; 
e scientific sks rt: ) » Germans 
iteh of eflicis Yet t} time not a pitiless rains outehes unto call and wease. thar rh i tasks undertaken by the ¢ ial in 
- wu pokel face the multiplied savagery of modern artillery with their colonies are, of course, perennial. How well will 
, . they be irried onward by any possible successors * n 
I ‘ rates enee ‘ ' fa a heroism that the veterans of Napoleon, Bliicher, and 2 ss ie = 
. ‘ that : . " tha : : all British countries it is notorious that scientif re- 
ctor . were a . ‘ ‘ m UY fie Wellington can scarce have equaled in the days of the . : . 0 t 
, , search receives bu wur Nncourageme from the 
ahion t inet ‘ ind the g of armo! ess murderous smooth-bore and muzzle-loading musket. saainas ut lukewarm we uragement trom _ 
be t ret if bette for l the unspoken evi Man need ot be brutal to be physically brave vyovernment unless if can promise immediate material 
e 4 ‘ P : . . > tha ss ‘ results Much of the scientific wor ( » in the Ger- 
lence: . er ent remorsel rressure of he ome wines the tee when see Grat saree take r Luc he el i rk done in the ; 
nest ren ka blockade mn all the history of naval battle. have armic tuken the field in which there was man colonies would certainly be viewed askance by 
. British administrators, though private enterprise would 
warfare such a high average of education and refinement as : oars 
’ , » wiabns ne nia . " . doubtless in some usure ¥ ea nds for the lack 
ous it lel oto 1 striking example in these contending hosts on the French and Belgian loub ; me ux Ire make umend for the ick 
of } . "0 * of official support The French gover! nt is re in- 
ft . - Cine 7o ; CeCisi Ve idvantage battle grounds \ mg these four or more millions ilies ‘ pp ‘ ‘ ; an i ere 
all oe , beni " mniate : : . clined t n tl Britis give its 3 support te 
onts l m t ( tat the complete of men we doubt if a corporal’s guard can be found ed tha - h to give i moral Ip] : 
‘ or : ure science, bt finite ‘ss inclined than Germ: 
ommand ¢ ‘ . : - bes years that is not able to read and write And the grade of —_ ms initely le inclined than erma 
‘ ¢ ’ — aSicas ¢ +) — . . o devo publ unds » same o “* “rance has 
- . eneeNs . erin oan ectures and ilture extends from that of the state schools up to ‘ : a iblic Tunds to the — bject France hi 
. ' -_ " . . do litt for cientiftic vestigations ‘“rench Congo 
, ‘ Cay Mah the hizhest erudition of the colleges and universities lone littl enti inve ifio in French g 
, } fy ' tun rw t the > co marec with what German us one ¢ erul 
rhe <¢ I e sea Le Is « de vhat the War may be brutal; but the deeds of the citize mpared i i erma has done in Kam 
: f j . Hishtine flag . Belgium need ne be considered. as sh as her hands 
eplance the ockade of her main shting fleet oldier in this unparalleled test: of the twenticth cen ¢ im ed rt te nsidered, a he has h 
mea ne full with the Congo. while Russia woul ot know 
. . ane Ait tury have proved that there is not the remotest : , : _ _ R ud 1 . 
| t it nit n t) , i , what to do witl I Africa colons 
uy . . . ilted i i complete di relation between brutality and bravery. Rather. we . ! a oe rT ' 
tpi the ‘ her ist met have learned that the mental, moral, and artistic up 
hant het | eSCH De* cupture 
i . . ift of the age we live in, so far from stripping the 
| ‘ er ow! rotecter ‘ : . ¢ . , . , . vs . 
vn pl l race of the sterne rua es of manhood, has stiffened Strong Magnetic Field for Solar Research.—_MM. Des- 
- alti P oe inl ‘ } > 
d eB Her nla immeasurably its pluck, tenacity, and courage. ndres and Perot continue, in the Comptes Rendus. an 
pb din f hich . . 
. t upbuilding — count of their experiments on the produetion of in- 
e x ’ . . : Dl ane tense magnetic fields This work has an important 
German Colonies as Outposts of Science 
' i waring on researches on solar magnetic fields \ very 
ne to t enen le rships the ie hould win decisively in the great war . 4s . : 
! i Het I \ , ata : = , interesting part Is that the judicious use of intense elec- 
es of exploits In com “——- * = , ee See. Cee senna tric currents is more effective in construeting powerful 
‘ ‘ " he enemy r t i a adv been wrested from tl electro-magnets than is the saturation of irge masses 
i f { 1 } ithe ind ind in the se of : least one of iw _ 
W . the meriand, é , ne f at least me Kia han of tror Instead, therefore, of following a ong the lines 
. el the present | ive announced tha ‘ of Weiss, whose truly ponderous apparatus weighs about 
rf ; re il never ty ‘ tored j ~ "er" I ) ‘TS 
, apture will nh : i to its recent ownel! 100 tons, they are constructing comparatively light and 
. e% If the above question is interesting on account of small electro-magnets. The y have been able to test 
tor ts pol al and economic ; ects, it is < SS 8 fro . 
‘ vie ) political and nomic aspects, it Is no Ie o from their new method of water cooling the magnetizing coils, 
f . the n ) Powis of n » oe 2 Peas > pre . tel . « 
In he point of view of pure ience. In fact, we are in and a field of 50,000 gausses has been obtained without 
t! Gert om clined to think that German colonization has been more the use of iron; this estimate being based on the effect 
fruitful in a scientific sense than in any other. Neither of the field on one of the zine lines. Thev use thin silver 
Py reial nterprises nor ; ss for 8 P urs , i 
I 1 of as Commercial « rprises nor as homes for the sur tape instead of wire in their coils, and the cooling strean 
. t plus population of the parent country have the German — of water flows across instead of along the tape. Using 
f ole dependencies been conspicuously successful. Accord iron, the authors hope to produce a field of 150,000 
eitunt 1 ne >» Is ™ statistics 2e ;OSSeRSI s t : i 
, e to the latest statisti these possessions had an gausses but their work has been temporarily, and per- 
! ‘ lit been re d; had the | nit igeregate population of 14,890,000, of whom only 24,170 haps permanently, interrupted by the war. 
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Engineering 

The United States Naval Estimates.—The naval esti- 
mates for the fiscal year beginning July Ist, 1915, eall for 
an appropriation of about $144,000,000. This happens 
to be the exact amount whieh was authorized in the naval 
budget passed at the last session of Congress. The 
administration will probably call for the construction 
of two battleships, six torpedo-boat destroyers and eight 
submarines; which, again, is the same as the addition 
made to the fleet in the bill passed at the last session. 

Is the Torpedo Net Doomed?—According to the Navy 
a test was recently made under the direction of Com- 
mander John K. Robinson, U. 8S. N., commanding the 
naval torpedo station at Newport, Rhode Island, which 
seems to prove that the torpedo net is no longer a 
secure defense against the torpedo. In the experiment 
a torpedo with a heavy charge of gun cotton was fired 
from the torpedo boat ‘‘ Morris,” while she was running 
at eighteen knots, at a steel net which was moored to 
protect the target. The torpedo went through the net, 
struck the target, and exploded. 

Increase in Marine Turbine Construction.—Up to the 
present time the total horse-power of marine turbines 
of the Parsons type, completed and under construction 
in the works of the company and of ite lessees, as well 
as in the works of the continental companies, etc., 
amounts to about 12,360,000 horse-power, an increase 
during the past year of about 1,760,000 horse-power. 
Of this total about 10,500,000 horse-power is employed 
for the propulsion of warships, and over 1,850,000 
horse-power is in vessels of the mercantile marine and 
in yachts. 

Rubber Roads.—Considerable interest has prevailed 
in England for some time over the suggestion of using 
rubber for street pavements. Trial sections of such 
pavement were laid in the Old Kent Road, in” London, 
some time ago, as this street carries some of the heaviest 
traffic of the city; and recently a specimen of this pave- 
ment was exhibited. The wood block pavement ad- 
joining had worn down from an eighth to a quarter 
of an inch, but in the same time the rubber-capped wood 
blocks appeared as good as new; and it would appear 
from these tests that rubber pavements would be so 
durable as to make them an economic investment. 

New Alpine Railway.—The longest Alpine railway in 
existence will run from Brieg, near the Italian border, to 
Disentis and will thus connect the former with the 
Federal Swiss lines. Beginning at the end of the Simplon 
tunnel, at 2,200 feet above sea level, this remarkable 
road passes directly over the Saint Gothard tunnel as a 
surface road at 4,700 feet above sea level and rises at 
one point to 7,100 feet. With a branch of an existing 
road, the new line will connect Brieg with Saint Moritz, 
between which points daily runs will be made each way 
and afford tourists a route of surpassing beauty through 
the hitherto remote and little known region of the upper 
Rhone and past the headwaters of the upper Rhine. 

Navy Yard Bid the Lowest.—The Government navy 
yard at Mare Island, California, made an unofficial 
estimate of the eost of constructing one or more of the 
new 1,110-ton destroyers for the United States Navy. 
When the bids for these vessels were opened, it was 
found that the Mare Island bid was about $200,000 less 
for each destroyer than the bids submitted by private 
shipbuilding firms; and, as a consequence, Secretary 
Daniels has intimated that part of this work would be 
given to the yard on the basis of its figures. The Mare 
Island estimate was, for a single destroyer, from $626,- 
670.00 to $674,917.00, according to the type of machinery 
and boilers installed. For building two destroyers, the 
estimate was from $12,500.00 to $17,000.00 less than 
for one. The new class will carry four sdditional torpedo 
tubes as compared with the previous «lass and two anti- 
balloon guns, and the speed is to be 29% knots. 

The Lights of London.—-The dimming of the lights of 
London, which has been deemed necessary by the au- 
thorities as a protection against aerial attacks, has 
brought forcibly to the attention of illuminating engi- 
neers the great waste of light that has been universal 
in the past; and this condition prevails pot only in Lon- 
don, but in every other city in the world. It is pointed 
out that in the case of shop windows there has been 
little endeavor to concentrate the light on the wares dis- 
played. with the results that much light is wasted, and 
the excess is injurious to passers-by. Under these cor- 
ditions the expenditure for light largely fails to secure 
the best returns, for the wares are not lighted to the best 
effect, and if the misdirected light is unpleasant to the 
passer-by he will not stop to observe. The same con- 
ditions prevail to some extent in the case of the powerful 
arc, flame and high pressure gas lights used for illumi- 
nating the streets; for it is felt that the illumination 
from these could be controlled and directed so as to 
secure a better distribution of lighting, and at the same 
time be more agreeable to the eye. Heretofore illumi- 
hating engineers have worked almost exclusively in the 
interest of the lighting companies, but the consumer will 
soon find it to his advantage to consult this comparatively 
hew profession, 
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Mercury-vapor Wireless Apparatus._Peter Cooper 
Hewitt, well known for his invention of the mercury- 
vapor lamp and rectifier, has been working for the past 
few years to discover a means of employing the rectifying 
properties of the mercury-vapor tube for the reeeiving 
and transmitting of radio-telegraph and telephone signals. 
He now reports that he has succeeded, but is not ready 
as yet to give out detailed information on the subject. 


Selenium for Measuring X-rays.—Selenium can be 
used to measure the strength of X-ray tubes. The rays 
are directed upon a selenium cell, according to a recently 
patented process, and the cell is placed in one branch of 
a Wheatstone bridge. Measuring the resistance of the 
cell when the rays fall upon it, this resistance is found 
to drop by an amount which, as in the case of light rays, 
depends on the strength of the X-ray tube. The present 
system includes some special methods of connecting up 
the selenium cell with the bridge and galvanometer so 
as to secure the best conditions for practical use. 

Electric Benzine Process.—It is reported from Sweden 
that a Stockholm engineer, M. Vidstrand, has lately 
succeeded in perfecting an electric process by which he 
extracts benzine from coal. The method is not as yet 
made public and the details will be awaited with interest. 
It is claimed that the cost of production on the electric 
method will be considerably less than for the customary 
benzine processes. The resulting product answers all 
the requirements for a good fuel for automobile or other 
motors. The inventor has applied for patents in 18 
different countries, it is said, and is making efforts to 
operate the system on an industrial scale. Where elec- 
tric current can be had at a low rate, for instance, from 
hydraulic plants, such a method can be used to ad- 
vantage. 

Finding Pipes by Electrical Method.—Piping of vari- 
ous kinds such as gas, water, steam-heating, vacuum 
cleaning or compressed air, is often concealed within 
walls, generally under plaster, and when it comes to 
making repairs or replacing such pipes, their exact posi- 
tion cannot always be found without doing considerable 
damage to the wall. A recently-patented electrie method 
for locating the pipes is simply a special application of 
the well-known induction balance principle. A con- 
venient apparatus is made up consisting of two sets of 
coils placed on ends of a magnet bar. One set of coils 
receives alternating or vibratory current from a suitable 
source, and the other coils are connected to a telephone. 
The balance is first established so that no sound is heard 
in the telephone. When the device comes near the 
metal piping, this disturbs the balance and a sound is 
heard. It is thus an easy matter to find the exact posi- 
tion of the pipes and to reach them with less damage 
to the wall. 

Hour-glass Electric Switch.—A European patent pro- 
vides a convenient method of putting on an electric 
circuit for an exactly determined length of time. By 
the use of the hour-glass principle the device can be made 
with searcely any mechanism. The action depends on 
the use of a pivot arm which can swing from one side to 
the other in order to control a contact. Supposing an 
hour-glass to be elongated and to take the shape of a 
glass bulb at top and bottom, connected by a tube; by 
pivoting the tube at the middle, the system can be made 
to swing about. With the top ball full of sand, its 
weight makes it incline to the right, limited by a stop, 
and the lower empty ball lies to the left. Allowing the 
sand to flow from the top into the bottom bulb, when 
erough enters the lower ball its weight causes it to 
drop and move to the center line. Without going into 
details, it will be seen that this movement can work 
electric contacts, and the hour-glass principle controls 
the time in which the contact is left on. Current can 
thus be put into any circuit for the standard length of 
time for which the hour-glass is adjusted. 

Rotary Lamp Synchronizer.—A new rotary lamp syn- 
chronizer for use on switchboards of central stations to 
indicate whether alternators are running in step, com- 
bines the best feature of the motor type of indicator, 
but uses lamps which are lighted up in succession, so 
that it really, has no moving parts. A set of 12 inean- 
descent lamps is mounted in a circle in the box with a 
glass front, the lamps being connected to the secondary 
windings of a special 3-phase transformer whose primary 
is suitably wound to suit the voltage and frequency of 
the circuit. Secondary windings are arranged to give 
six equal voltages having equally spaced phase angles, 
a pair of lamps being connected “across each voltage, the 
voltage of the incoming machine being connected to 
synchronize with one of the six secondary voltages. Two 
lamps of a pair are mounted at opposite ends of a diam- 
eter on the circle, and as one machine gradually over- 
takes the other, the lamps light up in rotation, thus 
giving the appearance of a revolving band of light. The 
direction of movement with reference to an arrow head 
indicates whether the incoming machine is running 
“fast’”’ or “slow,”’ and the right moment of synchronism 
is shown by the full brilliancy of one pair of lamps which 
far exceeds the ones before and after, 
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Silk from Seaweed.—Dr. L. Sarasin has succeeded, 
according to La Nature, in making artificial silk from 
the “slime” of the seaweed which is thrown up in im- 
mense masses on the coasts of Normandy, Norway, 
Scotland, and Canada. An English company is said 
to be exploiting the process, for which a great future is 
predicted. 


Sir Ernest Shackleton and the transantarctic seetion 
of his expedition sailed from Buenos Aires on the “En 
durance” October 27th for South Georgia, from which 
point, as soon as a favorable opening is found in the ieo- 
pack, the party will proceed southward. It is now .in- 
tended to winter the “Endurance” in the Antaretie, 
instead of sending her back to Buenos Aires, as was 
originally planned. 


Microbes that Feed on Rubber.—Commerciai rubber 
which is kept in perfectly dry air is not capable of fur- 
nishing putriment to any form of microbe, according to 
a note in the Builetin of the Pasteur Institute (Paris), 
but in the presence of sufficient moisture it may be 
attacked by certain bacteria or molds which feed on 
albuminoids, resins, and sugars. Some microbes form 
red, yellow, brown, or black spots on rubber without 
sensibly altering its properties. But there are two species 
of Actinomyces (Act. elastica and Act. fuscus) which are 
able to assimilate the hydrocarbon of rubber, and which 
may therefore so modify its properties as to destroy its 
value. 


Memorial Tablets for Two Antarctic Explorers.—T wo 
large bronze tablets, bearing appropriate ba--relief scene: 
and inscriptions, have been placed in the lower hal] of 
the American Geographical Society, New York, one in 
honor of Lieut. Charles Wilkes and the other of Capt 
Nathaniel B. Palmer. The inscriptions set forth the 
Antarctic discoveries of these two American sailors, and 
eall attention to the fact that each discoverer is deserved- 
ly eponymous of the region whose existenee he niade 
known to the world. This is a timely reminder of the fact 
that the name ‘ Wilkes Land” was spread over the whole 
coast of East Antaretica some generations before Sic 1D. 
Mawson applied it to a very minor portion of that coast. 


The Problem of Protecting Against Earthquakes in 
Italy is discussed in a recent memoir by Prof. G. Agamen- 
none, who points out that disasters from this cause are 
mainly due to faulty construction and bad location of 
buildings. It appears that after the greater earthquakes 
of recent times the authorities have formulated rules 
to ensure proper reconstruction, but these have been 
disregarded on account of the expense entailed and be- 
cause the danger of another earthquake seemed remote. 
The author thinks the Italian government should estab- 
lish a special ministry to control and systematize the 
work of mitigating the results of earthquakes, voicanic 
eruptions, flood, and other analogous disasters, and 
should provide state insurance against the losses due to 
these agencies. 


The Value of Carbonic Acid Gas as a Plant Nutrient 
has been the subject of considerable recent literature 
including an interesting paper by H. Fischer, describing 
experiments in Germany. The author found that the 
development of both foliage and flowers was stimulated 
by an excess of carbonic acid in the air, while the vield 
of tomatoes was doubled and that of cucumbers in- 
creased 12.5 per cent by carbonic acid treatment. It 
has generally been held that 0.03 per cent ef carbon 
dioxide in the air is sufficient for plant growth, but Mr 
Fischer thinks that more than this can be utilized, 
provided there is ample light, and that experiments in 
this direction might give valuable results. On the other 
hand, Mr. I. F. Kidd, an English investigator, finds that 
an excess of carbon dioxide in the atmosphere retards 
or inhibits the germination of seeds, but without injuring 
them. He suggests that the production of carbon dioxide 
in nature by the decay of vegetable matter may play 
a part analogous to that noted in his experiments. 

Seismic Activity Near Charlesten, S. C.—-Few peopie 
realize that earthquakes still frequently oceur in the 
epicentral region of the historic Charleston earthquake 
of August 31st, 1886, yet such is the case. In the Buile- 
tin of the Seismological Society of America Mr. Stephen 
Taber states that during the past fifteen years these 
shocks have occurred at the average of one in every two 
months. Eight were recorded in 1912, and that of Jun: 
12th, 1912, was more severe than any felt in the district 
since 1886-1887. There has, however, been a gradual 
though irregular decrease in the frequency of shoeks 
since 1886. The author believes most of these sarth- 
quakes to be due to adjustments taking place along a 
fault in the erystalline rocks underlying the Ccastal 
Plain formations. Any factor increasing the relative 
pressure on the northwest side of the assumed fault 


bring 


or decreasing it on the southeast side, tends t 
about a readjustment of the strata, with accompanying 
earthquake shocks, the most important of these factors 
being rainfall, height of the water-table, and barometric 
pressure. The shocks are most common in September 


and least common in April. 
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lypical projectiles of field artillery and aircraft, shown in section. 
Field Gun and Aerial Projectiles 
leld Gun and Aerial Frojectiles 
Construction of Shrapnel, Smoke, and Searchlight Shells and Bombs for the Use of Aircraft 
ROM f arti been found urface In case of failure to burst in air the fuse is with a velocity about 300 feet per second, which 
I re i e of joatil for th o arranged that explosion will take place on impact must be added velocity with which the projec 
le ind " her type fo it the small bursting charge causes little damage tile was moving the time of explosion. This in- 
} _ f nate ect In the first case « Ihe ight field gu of the various armies are of creased vel is of importance at extreme ranges, at 
‘ i u gy i equ ible an it proximately S-inch diameter of bore and fire projet which the velocity may be as low as six or 
id at " irtillery projectiles ist weighing about 15 pounds A shrapnel of this eight hundre« second. The matrix which is 
i. ed ma : to make it efficient I the eight contains about 250 lead balls each % inch in ignited upon prevents deformation of the 
tte the « ene! concentrated at one point diameter, and upon explosion drives them to the front balls when fired from the gun, increases the visibility 
is ually none t eat of burst and has consider 
At tl pre ti the able incendiary effect upon 
mmon shrapm lich inflammable objects. 

eparate tor rable Fig. 2 shows a _ typical 
projectiles I ' ion fuse used in the common 


tt attach 1p inimate 
targets and the high explo 
sive he et I Mins 
intact until ret the 
typiceni pe ‘ i ! tl 

tacks part nat il ol 

jects The fields of the two 
overlap to a mia extent 


nly and complications 


have been nided by the 
necessit) f having projec 
tiles that are efficient 


aguinst aircraft 

The construction of the 
common shrapnel, except 
that of the time fuse, Is 
hown in Fig. j When the 
time fuse ha burned the 
length of time for which 


set at the time of loading 


der in the fuse i i ited 
and the flame from this 
shoots dwy tl central 
tube and explodes the black 
powder bursting charge if 
the base f the hrapnel 
The case i nude of a high 
erade of steel aml does not 
break up at the time of ex 
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out to the f 
on The effect 
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t il I hundred irds in 
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ing it that it 
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ng a searchlight shell to disclose the movements of the enemy. 


shrapnel. As the projectile 
is driven down the bore the 
inertia of the concussion 
plunger causes it to slip 
through the resistance ring 
and strike the pin #, which 
explodes the concussion 
primer. The flame from 
the primer passes through 
{1 and ignites the fixed time 
train. To increase the 
length of the time train it 
is usually made in two 
parts, as shown, one of 
which is contained in a 
movable ring by turning 
which the time of burning 
is regulated. In the typical 
fuse the annular fixed train 
burns from the point of 
ignition hole A, until hole 
B in the movable train is 
reached. The movable 
train is then ignited 
through B and burns back 
to fixed hole C, communi- 
cating with magazine F. 
The greater the angular 
distance between hole 
B and hole A the longer the 
fuse will burn before ex- 
plosion. By setting the 
movable ring so that B is 
opposite A, flame is at once 
permitted to pass through 
B and (, and the projec- 
tile is exploded within a 
few feet of the muzzle. The 
annular rings of time train 
composition do not form 
complete circles, and dur- 
ing transportation the 
blank space in the fixed 
circle is over hole B, so that 


. in case of accidental igni 


tion of the primer the flame 
cannot pass from the fixed 
to the movable time train. 

A simple pereussion or 
impact fuse is ordinarily 
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combined with the time fuse. In the typi- 


eal fuse sleeve / slips over J at the time 
of firing. exposing pin K. Upon striking, 
J and J move forward and pin A strikes 


primer L, which ignites F by way of D 
and ¢ and 


percussion firing the fuse is left set as for 


explodes the shrapnel. For 


transportation 

Time fuses of the type described have 
been highly developed and have excellent 
uniformity of burning, but, as one author- 
ity states, the method of measuring time 
by burning a train of powder is about as 
in principle as. King Alfred’s can- 

Clockwork fuses naturally sug- 


archaic 
dle clock 
gest themselves as a solution, but the me- 
chanical difficulties are great, owing to the 
forces exerted in overcoming the inertia 
of the parts when fired from the gun. The 
accelerating force on a part weighing 100 
grains may be as great as 200 pounds, and 
deformation of a delicate part will result 
unless provision is made to support the 
sume during the period of acceleration. 

A typical fuse of the clockwork type is 
shown in Fig. 8. A is the main spring 
under tension, B the main spindle, which 
is hollow, C the escapement, and J) a train 
of gears All of these parts are similar 
to those of an ordinary clock. JF is a lever 
which spindle B, but 
vhich can move forward under the force 


must rotate with 


of spring F. G is a pawl which locks the 
clockwork and also lever E 
tion shown H is a cap which can be 


in the posi- 


rotated to set the fuse at the desired time 
of burning. The 


The inertia of pawl @G causes it to move 


action is as follows: 
to the rear with respect to the other parts 


at the time of firing. This releases the 
clockwork and also permits spring F to 
push arm F against annular projection / 


of cap H I 
the time set, 


> 


rotates with spindle B for 
at the end of which it moves 
forward into notch J. This releases lever 
K from the restraint of annular projec- 
tion L on BF. K swings outward under the 
action of centrifugal force, rotating spindle 
M. thus releasing firing pin V, which is 
driven into primer O by spring P.. The 
primer ignites powder Q, the flame from 
which passes down the central tube and 
explodes the base charge of the shrapnel. 
The percussion elements are similar in 
principle to those of the combination fuse 
previously described. When percussion fir- 
ing is desired, cap H is so set that on fir 
ing EB forward into notch 
Rk, locking the clockwork. 


High explosive shell, as shown in cross 


moves directly 


section in Fig. 4, are used with light field 
guns for the attack of men behind the 
shields of field guns, small field works and 
such other objects as can be appreciably 
injured with a small charge of explosive. 
The larger calibers of mobile artillery in- 
tended for the destruction of permanent 
field 


these shells almost exclusively. 


fertifications or strong works use 
Few com 
mercial explosives are suitable for shell 
fillers on account of being unable to with 
stand the shock of discharge, deteriorating 
in long storage, being hygroscopic, exud 
ing nitroglycerine, reacting on the walls 
of projectiles, ete. Picric acid or its salts 
either alone or mixed with substances in- 
tended to make them less sensitive or to 
reaction on explo 
commonly used. To this 
lyddite, 
shimose, and French melinite. 


improve the chemical 
sion are most 
Japanese 
The prin- 


class belong English 
cipal objection to picric acid is its tend- 
ency to form sensitive salts when in con- 
tact with 
taken to keep it 
shells by protective coatings of asphaltum 

Trini- 
by-prod- 


metals, and care is therefore 
from the walls of the 
paints, papier maché cartons, ete. 
rotoluol, derived from certain 
ucts of the gas works, although less pow- 
erful than picrie acid, is coming into com- 
mon use, as it is an almost ideal explosive 
from a military standpoint. It is manu- 
factured extensively in Germany and prob- 
ably is being used largely by that coun- 
try in the present war. 

Shells are as a rule fused to burst on 
impact only. The firing pin of the deton 
fuse is armed essentially as de- 
cribed, for the percussion firing pin of 


impact the 


ating 


the combination fuse. Upon 
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Shells for big English guns on the quay at Dunkirk. 
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Filling shrapnel shells with bullets. 
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firing pin strikes a primer which deton 


ates a small quantity of fulminate of 
mercury or other detonant, contained in 
the forward end of the fuse. This in turn 
detonates the high explosive 
charge. In Fig. 4 A is the shell, 8 the 


high explosive, ( the detonating fuse, D 


bursting 


the copper rotating band, and # a copper 
base cover. 

The necessity of carrying beth shell and 
shrapnel and the impossibility of predict 
ing the proper proportion has led to at- 
tempts to develop a compromise projectile 
would functions of 
This has resulted in the high explo 


which 
both. 
sive shrapnel! 


perform the 


which has been quite gen 


erally adopted, and a type of which is 


shown in Fig. 5. The construction of the 
rear portion of this projectile is the same 
as that of the common shrapnel except 
that the matrix surrounding the balis is 
a substance, such as trinitrotoluel, which 
binek 


powder, but which will act as a high ex 


will merely burn when ignited by 
plosive if a detonating fuse is exploded ia 
contact with it. The head is larger than 
that of the common shrapnel and contains 
a small charge of high explosive, which in 
effect makes a small shell out of the head 
The central tube is replaced for a portion 
of its length by the passage A in the wall 
of the head. 
sume in principle as that shown in Fig 


The combination fuse is the 
2. 
except that the small magazine of black 
powder is replaced by a detonant. If it is 
desired to use the projectile as a shrapne', 
the time fuse is set, and upon explosion 
of the base charge in air, the head and 
balls are driven out to the front. The ex: 
plosive matrix merely burns and makes 
the point of burst more visible The per 
cussion elements of the combination fuse 
detonate the head on striking rhe ex 
plosion of the head facilitates observation 
of fire, and under favorabie conditions the 
When 


it is desired to secure the effect of a high 


fragments of the head are effective. 
explosive shell the fuse is not set. Upon 
impact the head detonates as explained 
above, and this detonation produces «de 
tonation of the matrix. The functions of 
certain other parts of the projectile shown 
are described in connection with 
tiles for the attack of airships 
Aerial navigation led te the development 


prajec 


of guns and projectiles intended especially 
for the attack of both heavier than air 
these 


with 


machines and balloons. Some of 
were practicable, but for 


armies in the field, where transportation 


service 


is rarely sufficient, it is impossible to pro 
vide ample armament for this purpose 
alone, and the practical solution has been 
to so modify the design of guns and projec 
tiles in Common use as to make them fair 
ly efficient 
pairing their serviceability for other pur 


against aircraft without iim 
poses. 

Fig. 6 shows a projectile especially in 
tended for the attack of balloon» At the 
instant of firing, primer A strikes pin B 
exploding it, which ignites the iarge mass 
of incendiary material C, The smoke and 
flame from C pass to the air through vents 
DD, and enable the flight to be followed 
with the eye, which aids in adjusting the 
shots 4 


which apen 


laying of subsequent sensitive 


percussion fuse # is provided 


impact with the slightest resisting sub 
stance, such as balloon fabric, will expiode 
a bursting charge F which is sufficient to 
seriousiy injure 


In the case 


fragment the shell and 
the parts near the explosion. 
of a balloon the gas would probably be 
‘exploded by either the bursting charge or 
the burning tracer compound 

Fig. 5, in addition to illustrating the 
principles of the high explosive shrapnel, 
shows the modifications made in one type 
to render it more effective against aircraft 
At B is a partial annular ring of inflam 
mable material, resembling the time ring of 


a combination fuse, It ts ignited by fame 


from the passage A at the time the base 
charge is exploded As the head ( vo 

tinues its flight a trail of smoke is left by 
B and after a certain time # burns around 


to }) and ignites the detonator / vhich 
detonates the head. A quantity 


‘ 


(Concluded on page SG 
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Strategic Moves of the War 


Letter from the Military Correspondent of the Scientific American, November 24th, 1914 


The French Campaign. 
. Be var i ; rope ha now developed to a 
t Russia and in 


uctivity in 





t rue ‘ rdependent cermin 
itussia means comparative inactivity in France, During 
t! | ike it has been making one of the 
greatest strat © my of history Few of the details 
ire giver it im the ficial bulletin but they may be 
urmised ne extent from the Known facts 
tt } ‘ the Germans found themselves unable to 
make headwu i inst the French and British In the 
east the campatien to the Vistula had failed, and the 
l hat ! Ivanell triumphantly to the borders 
f diern (ernuw faced disaster if she continued 
her | mypti i powerful effort on both 
laoredet hi ad d, then, the polley of holding the 
weester! me t tthe mitlest forces prosnt ble while 
lnunechi the ft ' thus relensed In a new invasion of 
Russi 
The relative strength of the opposing forces In France 
ind Belgium have been estimated by one authority as 
1ACMLOKN) Cherm izninst OOO All bes Another 
suthorit extlina them as 1.000.000 against 2,700,000 
What n e exact figure there is no question 
but that the Clermart ire very much inferior to the 
Alike "i bnbet n this theater of operations 
As the Germa eem to have still further Increased 
thi umet ! diserepancy in this recent shift of forces 
the jue on arise to how they ean do it without 
invith ( iste! rhe decrease in numbers has neces 
irily caused a diminution in the energy of the German 
' init t for defe ive flehting, which seems to be 
their present role in the western fleld, the Germans 
‘ » per i xiliary t upplement their lack 
f ret 
The bie deve pment f this has been the great 
improvement ! rtiller ind in the supply ervice 
Indeed. it i ve named a machine-made war. Like any 
other machinery, the new highly developed types require 
fewer men, ¥ Th iplish equal o1 ven greater results 
Especially is this the case with the German machine 
gun. of utomatic rifle, that has been quoted so often 
in the dispatch It fires the same cartridge as the 
rifle, but has the mounted in long bands from which 
the are fed initio the gun Its fire for short periods at 
the rate of five shots a second gives it great value in 
stopping charge vr in shooting up any bodies of the 
enemy that expose themselves 
The Germans have these guns posted so as to cover 
the ground over which attach will probably be made 
When the gra ceived from the observing station 
that the enemy has reached the danger zone, the gun 
that covers this part of the front can then turn loose a 
storm of bullets that will wipe out any troops in its 
nati Ten men ca in this wa deliver as much fire 
with machine guns as can one hundred men with rifles 
tesides the advantage in machine guns, the Germans 
have so far had an additional advantage, in that their 
é-inch siege guns could outrange most of the field guns 
of the French dl Britis But such equipment wears 
out rapidivy in service the bores get worn and the 
shooting is inaccurate guns are captured; many are 
broken or destroyed It is doubtful whether Germany 
TT place this great drain upon her equipment in 
pite f hy eat ordnance factories The Allies, on the 
other hand, have not only their own gun works, which 
are working night and day, but they are also calling on 
most f the arm ind ammunition factories of the 
world ft thd increasing their mechanical fighting 
quinn 
At present the Germans are counting on their supe 


rior equipment to enable them to hold back the western 
Allies while Germany and Austria prosecute their cam 
paigi geli i int The French and British have 
had to fight f " complete the equipment of their 
armies I “ is nearly caught up with Ger 
mans } gh far behind, is steadily 
gaining Che tu I nce seems to point to an 
early assumption of e a essive by the French and 
Briti 


Meunw e the whole week of fighting in the western 


field has ec ted of bombardment and minor attacks 
Fighting wa eported at Dixmudce Bixschoote, and 
Ypres in Belgium din Franes i Bassée, Arras, 
Lihor Fracy le Val, Vailly, Rheims, Ornes, Les Epar 
ges, (han ‘ t. Cirey, and Ste. Marie Yet in no 
Place |} ‘ been mi d sm than two 
mile 

At ‘ f the Meuse 
tmmed St Mi il ha 
matntal fforts 
by bre ! 1 
utsi I 

: 


stage 


France are 


the Germans left behind them in retreating, and 


driven back again with great loss 
The most noticeable feature of the week in the west 
ern fighting is the sudden change by the Germans to a 
defensive role, and the apparent refusal of the Allies to 
accept the challenge 

The Russian Campaign. 
fast. On November 


In VPoland moved 


16th the German flying wedge 


events have 


had reached Kutno, sixty 


miles from Thorn Overcoming the Russian resistance 


here, the Germans pressed forward along the railroad 


and reached Lowicz three days later. A further advance 


brought them within forty miles of Warsaw, but also 


found their way barred by the army that the Russians 


had rushed to this fleld 
rhis move of the Germans shows bold and able stra 


tegy Their invasion is not aimed at the Polish capital 


itself, but is directed at lines 


of the 


severing the main supply 
Poland 


suecess would leave the Russians no choice but to make 


Russian armies in southwest Such a 


a rapid retreat toward the Vistula, with a weakening 


of control that might give the Germans a chance to get 
in some telling blows 

The Russian commander is also a of dem 
ability The 


onslaught of the 


strategist 


onstrated retreat of the Russians before 


the first Germans was undoubtedly 


planned to draw the latter farther from their railroads 


and thus to improve the Russian chances, However, the 


Russian retreat beyond the Bzura brings their forces to 


the south into such great danger, that it seems to 


have been forced by the suddenness of the advance of 
the Germans in unexpected strength 

Germans against the 
Poland 
a similar effort made by the 
flank. The 


Austrians to 


The threatening move of the 
flank of the 


accompanied by 


right Russian army in has been 


Austrians 
Russian left abandonment of 


enabled the 


against the 


Galicia has concentrate a 


strong army in the vicinity of Cracow. During the last 


week they have been making vigorous efforts to break 


Russian resistance railroad, 
flank the 
Their center is now able to 
wing to fall back to a 
given out 
the safety 
of the Russian’s center would seem to dictate its retreat 


along the 
this 


through the 
twenty-five miles north of Cracow On 
Russians have held firm. 
this 
exposed position. No 


pivot about southern less 


news has been about 


the operations on this part of the line, but 


to a line through Lodz and Piotrkow. 


While endeavoring to the German invasion on 


Vistula, the 


stop 
Russians are at the time 


that is 


the lower same 


making an advance in Galicia threatening the 


Austrian right flank 
November 22nd the 


By the capture of Neu Sandee on 
Russians gained the whole line of 
River and deprived the Austrians of an 


important railroad leading into Hungary 


the Danojec 
The Russian 
occupation of Galicia is now complete except for the 
fortress of Przemysl and the district surrounding Cra 
The 


passes in the Carpathians may soon result in new raids 


cow advance of Cossaek diyisions through the 


into Hungary similar to those of September last. 
In East Prussia the Germans have held the Russians 
thirty 


to the line of the Angerapp River, miles west of 


the border. Both sides in this fighting seem to have had 
their forces drawn upon heavily to reinforce the armies 
fighting in this field is 


in Voland. Consequently, the 


now a subordinate phase of the war. There seems to 

be a cessation of activities on both sides while waiting 

for the outcome of the decisive battle west of Warsaw 
The Turkish Situation. 

The raiding force that 

the outbreak of hostilities with Turkey 


infantry 


Russia sent into Armenia on 


proves to have 
and two divi 


At Koprukeui, half way 


consisted of about one corps of 
sions of cavalry between the 
border and Erzerum, the Russians were checked by a 
superior force of Turks and were driven back to their 
The fighting since then has consisted of 
Along the Black 
the Turks have been pushing forward into 


own territory 


minor skirmishes along the border. 


Sea coast 
now claim to have reached the 
All of this 


skirmishing as 


Russian and 


Chorok 


territory 
River, fifteen miles from the border. 
little than 
compared with the great battles that are taking place 


fighting amounts to more 
in Europe 
In Egypt the Turks have crossed the border and have 
By the capture of Katasa 
from the Suez Canal, they 
force Great Britain to make an active effort 


invaded the Sinai Peninsula 


and Teatebe, twenty miles 


in protec 


tion of her line of communications with India. They 
now claim to have reached the Canal at El Cantara. 
The thoroughness of the censorship concerning news 


from Egypt and Suez suggests that the British consider 
their forees there in 

rhe results of the week 
favorable to the Allies 


a rather critical position. 
of the war are, on the whole, 


They have suffered no serious 


were 


reverse and have gained a week in the training and the 
precedent 


equipping of their armies that is a necessary 


to more aggressive operations. 


Responsibility of Science for Defectives 
W ITH the increasing density of population, and 
the corresponding difficulties in securing the neces- 
saries of life, the struggle for existence between nations, 
communities and individuals is steadily becoming more 
this condition of affairs is attracting at- 


intense, and 


numbers of defective and useless 


How far the preser- 


tention to the great 


individuals among our population. 
vation of this class in the past is due to medical ethics 
and misdirected public opinion, and the position of 
science in the future, is commented on by Prof. William 
before the British Association at 


Bateson in his address 


its meeting in Australia, as follows: 
The 


now 


powers of science to preserve the defective are 
Increase, 
To the delib- 


preservation 


enormous Every year these 


reach a limit. 


powers 
This course of action must 


erate intervention of civilization for the 


of inferior strains there must sooner or later come an 


end, and before long nations will realize the responsi- 
bility they have assumed in multiplying these “cankers 
of a calm world and a long peace.” The definitely 


feeble-minded we may wit propricty restrain, as we 


are beginning to do even in iwugland, und we may 


safely prevent unions in which both parties are defec 


tive, for the evidence shows that as a rule such mar 
riages, though often prolific, commonly produce no nor 
rhe union of such social vermin 
we would allow para- 
Further than that 
we ought not to go—at least, 
be done by a reform of 
taught that it 


whatever cost in suffer- 


mal children at all 


we should no more permit than 


sites to breed on our own bodies, 


in restraint of marriage 
Something, too 


ethics Medical 
to prolong life at 


not yet. may 


medical students are 


is their duty 


ing. This may have been right when diagnosis was 


uncertain, and interference usually of small effect; but 


deliberately to interfere now for the preservation of 
an infant so gravely diseased that it can never be happy 
like wanton cruelty. In 
Most 


have seen these cases lingering on agree that the system 


or come to any good is very 


private, few men defend such interference. who 


is deplorable, but ask where can any line be drawn. 
The biologist would reply that in all ages such decisions 


fair 
the closely 


have been made by civilized communities, with 


both in regard to crime and in 


SUCCESS, 


analogous case of lunacy The real reason why these 


world collectively 
life, 


few, and because between the 


things are done is because the 


cherishes occult views of the nature of because 
the facts are 
legal mind—to 
to defer 


antithesis 


realized by 


which society has become accustomed 


and the seeing eye there is such physiological 
that combined in the 


same body So 


hardly can they be 
knowledge becomes 


may 


scientific 


soon as 


common property, views more reasonable, and, I 


add, more humane, are likely to prevail. 


How Big is the 42-centimeter Shell ? 


— [ question the most astonishing develop- 
ment of the present war is the great 42-centimeter 
gun, which has enabled the German army to smash its 
through fortifications hitherto believed to be im- 
But how big is the that 
rendered fixed fortifications obsolete? The question has 


way 


pregnable just missile has 


been with us ever since we heard of the fall of Liége 
and Namur. Of course it is easy enough to figure that 


#2 centimeters is equivalent to about 164% inches; but 


this is merely one dimension, and, after all, mere fig- 
ures are apt to be quite meaningless. 

In order to give our readers some conception of the 
enormous size of the shell, we have prepared, as a sup- 
life-size drawing of it. 
We believe that even the man who has taken the trou- 


plement to the present issue, a 
ble to measure off 164% inches with a tape-line, in order 


that he might form a mental image of the giant missile, 
will be awed at the mammoth proportions of the shell 


when he views its full-sized reproduction. 


Motor Transportation in the War.—The motor vehi- 
cles at the front are of all sorts and sizes, and, although 
their services have been invaluable, the great variety 
of sizes and makes has developed disadvantages. In 
a transport line the slowest car sets the pace, and this 
has proved a cause of delay. On the other hand, the 
level roads often met with on the Continent, 
tempt the drivers of the faster machines to let them out, 
with the result that the heavily loaded cars are soon 
shaken to pieces. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


A Parasite Sunflower 
To the Editor of the SclenTIFIC AMERICAN: 

In the garden of one of the residents of this city 
there has grown during the past season a natural curi- 
osity such as would not be believed possible by many, 
except upon the evidence of their own eyes. This is a 
grape vine, one branch of which is a sunflower. The 
sunflower leaves the main stem of the vine only about 
six inches from the ground, and a short distance up 
divides into two branches. Each of these branches 
pore a fully matured flower of the ordinary size and 
appearance. 

To thé casual observer, it appears that this strange 
freak has been brought about by the transformation of 
the grape vine into a sunflower, but such is not the 
case. A careful inspection serves to disclose the fact 
that at the point where the sunflower originates, there 
was a decayed place in the vine, into which, evidently, 
a stray sunflower seed found its way. As it developed, 
the sunflower stem filled this cavity, giving it the ap 
pearance of a genuine branch of the vine. The sun 
flower appears to have thrived in its strange habitat 
about as well as in its natural environment, and the 
grape vine was not injured by the parasite. 

Mount Carmel, Ill D. E. Keen. 


The Problem of Our Merchant Marine 
To the Editor of the Screntiric AMERICAN: 

The three articles appearing in the issues of Scren- 
TIFIC AMERICAN of recent dates, headed “Our Merchant 
Marine,” are interesting from an historical standpoint, 
but rather pessimistic as to the beneficial results that 
may accrue to the United States and its citizens gen- 
erally from the passage of the free ship bill recently 
enacted into law. 

Those who have not pinned their faith on subsidy 
alone as a means of revitalizing our merchant ship- 
ping in the deep-sea trade are not particularly moved by 
the fears of those who have always advocated subsidy 
only as a means whereby we would again take our old 
time place among the deep-sea shipping nations of the 
world 

As an instance of what seems a fallacious illustra- 
tion: The author asks if our “nation could have saved 
itself in 1855-1860 by the purchase of ‘free ships’ from 
British yards,” and goes on to ask “if any sane person 
believes that the mere purchase of a British steamship 
would make it possible to run that steamship profitably 
in competition with the Cunard Line, which was then 
receiving a subsidy of nearly $900,000 a year from the 
British government. 

As to what might have happened if something had 
been done in 1855-1860 which was not done in behalf 
of shipping is merely guesswork. But we do know what 
has happened since 1891 and is still happening in the 
shipping transatlantic world. 

The United States pays subsidies, called mail subven- 
tions, and has since 1891. The American Line with its 
four steamers referred to by the author has been 
drawing a subsidy from the United States since 1891 or 
thereabout; it amounts to approximately $700,000 an- 
nually. It was supposed that this act would greatly 
stimulate ship owning and operation in United States 
shipping, but the American Line never added a steamer 
built in the United States to the fleet with which it 
started out, so we might gather from such an experi- 
ence that a mail subvention act if in effect in the United 
States in 1855-1860 would not have enabled an Ameri- 
can steamship company to compete in foreign trade 
with the Cunard Line or British lines any more suc- 
cessfully than they are in these days. 

Much has been made of the fact that there is no 
American shipping to carry our grain and cotton and 
other products to Europe; but our grain and cotton are 
shipped, nevertheless, and the freights go to enrich the 
owners of foreign-built ships, many of whom are Ameri- 
cans, who for reasons of profit preferred to operate 
under a foreign flag than under the flag of the United 
States, and continued so to do even after the passage of 
the Panama act, which gave the American owners of 
foreign-built craft, if not over five years old, the right 
to register them under the laws of Uncle Sam, and 
according to the author of the article, “Our Merchant 
Marine,” not one of the foreign ships owned by Ameri- 
cans applied for American registration under this act. 

The author exclaims against the West and South as 
being opposed to subsidy; he criticises the West and 
South for not expressing their willingness to be taxed 
on behalf of a special industry which gave no evidence 
of giving better service or lower ocean rates; and this 
criticism is still expressed while the Government of the 
United States is paying out heavy subsidies to various 
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lines under the Mail Act of 1891 and for which the 
West and South contribute their share. 

Our coastwise shipping is pointed out as a resulting 
justification of the prohibitive navigation laws which 
conserve the coastwise trade of the United States to 
ships built in our domestic yards; whether such a law, 
going to the extreme of absolutely shutting out foreign- 
built ships—not allowing them to be entered under our 
laws and engage in coastwise trade subject to a duty— 
is wise is a subject of grave doubt, and the more so as 
Great Britain imposes no such restrictions; foreign- 
built or foreign-owned ships may engage in her coast- 
wise trade on the same terms as British-owned and 
built craft. 

But our navigation laws have been in effect for a 
hundred years or more and our coastwise shipping came 
into being under them; such ships are of high cost as 
compared with the foreign built, and when it was pro- 
posed at the beginning of the European war to allow 
foreign-built tonnage to engage in our coastwise trade, 
a sturdy opposition was manifested and the proposition 
was dropped. 

It is felt that a grave injustice would be done to our 
American shipowners and investors, who paid a protec- 
tive price for their ships, to allow foreign-built steamers 
to engage coastwise; there would be but one end to 
such a competition; the more cheaply built foreign ton- 
nage would eventually drive the higher priced Ame- 
rican-bullt out of existence. 

But while the question has been disposed of for the 
present, like Banquo’s ghost, it will not down. The 
question exists as to why it costs more to build steam- 
ers in the United States than they can be built for 
abroad, while we produce steel and iron in greater 
quantities than any other two nations put together and 
ship our steel and iron all over the world in competi 
tion with and to almost every nation. 

Labor cost is given as one of the reasons for the high 
cost of building ships in United States yards, but the 
fact that automobiles and locomotives and every kind 
of machinery which employs as highly skilled labor as 
is employed in shipbuilding, are exported, while we 
never export a ship or build one for foreign trade, does 
not seem conclusive as to the cost of labor being the 
reason altogether for our inability to compete with the 
foreign shipbuilder. 

Examples of what the Mail Act of 1891 has accom- 
plished are given: The Ward Line, the Red D Line, 
and the Oceanic Line are cited as a satisfactory show- 
ing for what this act has accomplished in the twenty- 
odd years of its existence; a rather pitiful showing it 
makes contrasted with what the free ship bill passed a 
couple of months ago brought about. Up to October 
20th, seventy-four foreign-built steamers, of 266,375 
gross tons, were registered under the American flag, 
and the end is not yet. 

The freight money paid these vessels will come here 
and most of it will stay in this country; the American 
flag will be seen as it used to be, in every sea; trade 
may or may not follow the flag, but where the flag goes 
there is trade; there is evidence now that the United 
States is a deep-sea shipping nation; merchants of other 
countries will have a new respect for the United States. 
The ship of itself increases trade between the United 
States and other nations; its disbursements are of no 
inconsiderable amount, and the prestige of the United 
States is increased by the display of its ships and their 
disbursements in foreign ports; every nation welcomes 
shipping to its ports; ours as well as that of other 
nations. 

Doubt is expressed as to the permanency of this 
American registration of foreign-built ships; fears are 
felt in some quarters that when the war is over, they 
will again return to foreign registration; the expense 
of operation under the American flag, even though the 
permission to engage foreign sailors is granted, and in 
support of that view the instance is cited that the wages 
of one of the U. 8S. Steel Corporation steamers were 
advanced from $282 per month to $420; this would 
make an added expense to the vessel of some $1,656 a 
year registered as an American vessel over what she 
would have to pay if she were operated under a foreign 
flag. Weil, a steamer of 5,000 tons costs abroad less 
than $200,000, so the added expense would amount to 
less than 1 per cent. An item, to be sure, but it would 
seem that a difference of not more than this might be 
overcome by American owners. 

There are other factors that figure in the future 
development of shipping under the American flag 
induced by this European war; it is questionable if for- 
eign governments can continue to pay subsidies and 
bounties in the future to their shipping on the same 
liberal scale as now; fanufacturing across the water 
is disrupted; material will cost more; the burden of 
taxation will be greatly increased in Europe; in many of 
the European countries bounties are paid to coal and 
iron companies; it is doubtful if they can or will be 
continued: if they cease, costs for these articles will 
increase, and the power of European competition with 
our producers lessened. 
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These are factors that should be taken into considera- 
tion in estimating the permanency of our free ship 
policy; as a policy it is a stimulant to our trade and 
our imagination; we really are, at last, a nation with 
a deep-sea merchant marine; it is true that the tonnage 
placed under our flag is practically freighting tonnage, 
but that is a most important element in our shipping 
and trade development. We need not stop there, how- 
ever, nor will we. We want fast passenger and freight 
boats; we want mail carriers; we want to bring foreign 
nations, the South American nations, close to our doors 
through the medium of our ships; we want to be, and 
need to be, at the head of the shipping nations of the 
world; our trade justifies it, our needs demand it; and 
as all free-ship nations pay subsidy for the development 
of shipping on special lines and in special trades, there 
would seem to be no good reason why the United States 
should not do likewise; there is one thing certain, fast 
steamers in regular lines cannot operate successfully 
under the American flag when they have to compete 
with the subsidized lines of foreign countries; we bave 
not reached that stage where private ownership> of 
steamship lines operated under the American flag can 
compete with the government-aided lines of Murope; 
they do not have to; the Mail Subvention Act ts stil! in 
effect; there is nothing to stop the expansion of ship- 
ping under our flag; liberal payments are provided fer 
ships operating under this act; it is pointed out that it 
has worked successfully in the West Indian and Vene 
zuelan trade; the American Line operates under it to 
Southampton, or did till the war started; why should 
it not be taken advantage of, to a far greater extent? 

After the war is over there is expected to be a vast 
emigration movement to thisgcountry; what prepara 
tions are American shipping lines making to share in 
this traffic? 

Much is made of the differential duty that applied to 
goods brought in in the early days of the Republic: we 
have the differential duty now, though not yet in force: 
but times and conditions change, and it is doubtful tf 
the differential duty would aid to any great extent tn 
upbuilding shipping under the American flag to-day 
The great lines of freighting imported now are on the 
free list; ore, wool, hides, meats, lumber, fish, corn, and 
wheat pay no duty, and so there is no financial induce 
ment to use an American steamer in preference to a 
foreign in such lines of freighting, leaving out of cen 
sideration the commercial treaties that cover the treat 
ment to be accorded vessels of the United States and 
those of the countries with which the United States has 
treaties. 

There are two great forces now in effect that should 
aid the enterprise of Americans in shipping—free ships 
and the Mail Subvention Act; shipping is one of the 
greatest factors affecting the commercial welfare of 
nations; the financial feature of it makes it one of the 
greatest of industries; it has been charged that no 
mention is made of the profits arising from it by the 
foreign companies engaged in shipping, but it can be 
stated that the financial columns of our papers give a 
summary of the earnings and dividends paid by the 
most important of the transatlantic lines, but make 
little, if any, mention of what our coastwise earn or 
pay; with the greater interest now taken in shipping 
and its development we may expect the growth of a 
wider knowledge of the shipping industry of the United 
States, and with the interest of the public awakened to 
the fact that in shipping there is a great field for !n- 
vestment; that we have now a great fleet of steamers 
operating under the American flag; that the Govern 
ment is in position to aid shipping under the Mai! Sub 
vention Act, still in effect; it is to be honed that some 
of the energy spent in seeking subsidies will be devoted 
to development of American shipping under the favor 
ing conditions now ruling 

If the present Government aid is proven to be still 
insufficient to bring about the results in which the coun 
try generally is interested, to place the United States 
among the very first of shipping nations, then it can 
readily be determined what further steps need be taken 
to bring it about. 

In the meantime, the conditions ruling give us the 
opportunity to secure a place in the shipping trade of 
the world that has not existed since the birth of the 
country. 
of it? 


Will we have the courage to take advantage 
CHARLES DEEPSEE 


To Knight Aerial Fighters.—The well-known English 
writer, H. G. Wells, wants to have the aerial fighters 
of the British army knighted; and this is the way he 
puts it: “‘Every aviator who goes up to fight—I do not 
mean to reconnoiter, but to fight—will fight all the mors 
gladly with two kindred alternatives in his mind: a 
knighthood or the prompt payment of a generous life- 
insurance policy to his people. 
and destroys either an aeroplane or a Zeppelin in the 
air should, I hold, have a knighthood if he gets 
alive; and I venture to say that we shall create thereby 
the most honorable and enviable crder that this 


Every man who goes up 
down 


world 


has ever seen.” 
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French ponton bridge thrown across the Marne at Lagny in three hours. Building a large ponton bridge over the Marne. 


— ‘ is 
Building Bridges Under Fire 
One of the Most Difficult and Spectacular of Army Operations 


By Martin Wells 






































’ ORE thar ce the suce or failure of a can together, to form rough rafts, on which the wild sol to-day come directly from the American civil war. Dur 
M: lepended upon the successful passage o diery effected a pussage And at exactly the same time ing those horrid days, when the soldiers of a divided 

river. a | rier of ftowing water to further advance the legions of Rome used the same method, suppl nation clawed at one anothers’ throats, the science of 
Hield st ‘ ! enen on the far bank, the offer mented by the craft of commerce pontoneering was developed to its highest phase, and 
sive 1 ent grea uperior force has been Most of the lessons which are applied to pontoneering the use of bridge trains was so constant, that foreign 
checked so tl uct that a strategic vi observers gave particular attention to the 
tory has resulted for the lesser arms and way in which the problems were worked 
the atr th of a ivader rendered im out in warfare, and the present almost 
potent universal system has resulted. 

From these les s of military history | One of the greatest lessons of the ser- 
definite procedure f pontoneers has been - vice has carried the conviction that a 
evolved Ihe rious parts of material ponton bridge may not be thrown across 
which got e | 1 bridge train have a river held by the enemy, in daylight, 
been tested d re-tested Every ex unless under cover of a fog. Time and 
pedient has be resorted t to make again it was tried during the Civil War, 
weigh ttle consistent with and disaster always resulted. The at- 
strength and deapuate ervics vhile ar tempt at Fredericksburg, by Burnside, to 

rzanization has been completed, in every | force the Rappahannock in the face of 
army of the civilized world, with minute the Confederate fire, a mere handful of 
ittention to detail, to make the ponton Barksdale’s sharpshooters, was such a 
bridge s« ct flicient that no chance | hopeless failure, that, pressing as the 
of an upsetting of plans could come about . se necessity for crossing was, the plan was 
Ev: detail has been looked into and Bridge at Huy blown up by Belgians and repaired by Germans. abandoned until the fall of night. 
provided for In any case, losses must be sustained, 

j iese da of zener staffs, it is safe so the lesser evil has been chosen. In 
to make the statement that the territory modern times, when it is of paramount 
of « i . become a pos necessity that a river be crossed by day 
ible theater of theroughly mapped light, in the face of an enemy, the pon 
ut and the maj filed away in the steel ~~ tons are used as bateaux, and detachments 
cases of some college Not only is a i are ferried across at the safest points to 
he terrain plotted ut the physical re clear the opposing troops away, while the 

urees of each count! ire accurately friendly artillery endeavors to cover the 
estimated, that am invading army may ferriage. When the opposite bank is once 
know where te en the amount of sup held, in spite of the enemy's fire the erec 
plies of certain kinds to be forwarded by tion of the bridge may usually proceed. 
the ine of communication service, by The situation depicted on the cover page 
knowing wh ) be secured in the represents a surprise attack upon a party 
country itself of pontoniers from a masked battery, and 

From the may ind this data each pos not an attempt to put a bridge across a 
ible imypeig forecast in minute de stream in the face of shrapnel fire. 
tail. During the p z days of peace, the ; There is little difference between the 
staff classes «le e hou i day to work bridge trains of various powers, except in 
ing out these det ind when they are Belgians building a ponton bridge across the Scheldt at Antwerp. minor details. The broad principle is the 
completed and | ‘ the plans are same, and since the modern  ponton 
filed to be unearthed upon the ap a (lp Alama aT ra ~ Tay bridge is mainly based upon the American 
proact f ro ered, to post to date method, it is better to discuss that merely. 

In these pla the bridge trains are con fe Bridge trains are divided into two 

dered. The waps show where the rivers , classes, the heavy and the light, some 
Ihe ience of war predicts where a times called reserve and advance guard 
© enem have destroyed his per | trains. The boats and material of the ad- 

Henmt bridge and the plans of the get vance train are much lighter than those 
f staff, ever seeking to make the line \f of the reserve, for the boats are a mere 
of communication and transpert columns | knockdown framework over which canvas 
as light as possible, call for the dispatch | is stretched to form the buoyant float. 
ing bridge trains to proper points at Mobility is the watchword of the advance 
the oper ft guard trains, for they must be able to 

As used to-« the xnton bridge is rush ahead with independent cavalry, 

ircely a century old, yet is been sometimes three days’ march in advance 
used ' ii ie form of the main body. 

Limes ct i The very lightness of construction of 
aby izat these trains has its drawbacks, for the 
day ! I e tous d L. frail canvas covering has not the strength 
“el river-crossing expedient, the lerwood & Underwood to stand the battering of an ice-choked 


ki f animals, inflated, tied, and bound Bridge over the Scheldt destroyed by Germans and repaired by Belgians. river or the constant strain of a contin 
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vous line of transportation In addition, 
a canvas boat is much mere easily put 
out of commission by a hostile shot than 
is one of the heavier wooden boats of the 
reserve train. There are four methods of 
constructing a ponton bridge: By succes- 
sive pontons, by parts, by rafts, and by 
conversion In the first case, each pon 
ton is put in place from one or both 
panks, and the span of the roadway com- 
pleted in turn. By parts, sections of the 
pridge are built along the bank, floated to 
position, and the smooth, unbroken road- 
way fitted in, with all the boats of the 
bridge an equal distance apart. By rafts, 
the ponton sections, consisting of five or 
six pontons, with roadway, are con- 
structed at the bank, floated to position, 
and the end boats of each raft are lashed 
to the end boats of the adjoining rafts, 
with the roadway completed by false 
balks and roadway over the joint. The 
method by conversion is the hardest of 
all, for with it the pontoniers must be 
thoroughly experienced men and know 
their business Even the carelessness of 
one man, in casting an anchor at the 
wrong place, may upset the entire scheme 
and nullify the operation. In conversion, 
the entire bridge is built along one bank, 
an end secured, and the entire bridge is 
then permitted to swing out on the cur 
rent until, pivoting at the near bank, the 
bridge is swung into position across the 
river, when the abutment bays of the 
roadway are laid. 

This method of pontoneering was em 
ployed by Napoleon when he made his way 
against the Austrians from the island of 
Lobau. A great French engineer conceived 
the plan and referred it to his Emperor, 
who adopted it on the spot as the means 
by which to make a sudden and unex 
pected crossing. Had the successive pon 
ton system been employed, the enemy 
would have had ample notice, but as the 
time required was but sufficient for the 
bridge to swing into position, it lent itself 
to the unexpected, upon which the attack 
was founded. 

The method of constructing by succes 
sive pontoons is the one usually employed 
when the stream is not too broad. Assum 
ing that a force of an enemy holds an 
opposite bank and that it is necessary to 
dislodge him and cross, the method of 
procedure is about as follows: 

Under the protection of rifle and artil 
lery fire, the ponton wagons are brought 
as close to the bank as shelter permits, 
when the pontoneers, aided by details of 
infantry, lift the boats from their wagons 
and transport them by hand, at a run, to 
the edge of the water, then launch them. 

Accompanying them, the infantry de- 
tails which are to make the crossing in 
the attempt to dislodge the enemy, come 
up on the run and file into the boats, 
where the pontoneers already man the 
oars. The infantrymen take seats alter 
nately, right and left, so as not to disturb 
the equilibrium of the boat, and as soon 
as it has its quota of men, the boat pushes 
off for the opposite bank, while the 
friendly forces redouble their efforts to 
keep down the enemy’s fire. As under no 
conditions must the stability of the boat 
be upset, stringent orders are issued that 
ho attempt at rendering assistance to a 
stricken comrade must be made, and that 
no shot is to be fired from the boat. 

When the boat finally grounds on the 
opposite bank, the survivors spring out 
and rush the bank. Probably the entire 
bridge train has been employed in the 
ferriage, so a fair number of men can 
probably be landed on the far shore. 
These men take up the task of clearing 
out the enemy, while the pontons return 
at once to the other shore to begin the 
construction of the bridge. 

A shallow trench has been dug in the 
bank and a sill laid, for the security of 
ihe abutment span. The first ponton is 
anchored in position, the length of the 
span away from the bank, and the balks 
or stringers are laid in the notches. Be- 
ginning from the shore, the waitiag pon- 
toniers rush forward with the flooring, 
the chess, as it is called, to be followed 
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British pontoniers rowing a ponton into position. 

















Photograph by Underwood & Underwood 


German pontoniers throwing a bridge across a river. 
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Photograph by Meurisse 


Convoy of Spahis crossing a ponton bridge at Compiegne. 
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Scottish troops crossing a bridge built by British engineers. 
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by the bearers of the side rails, which are 
securely fastened with rack-lashings, By 
the time the first span is laid. the second 
ponton is in position, and the work con 
tinues until the bridge is completed. HRach 
ponton is securely anchored with an up- 
stream anchor, while every other one, at 
least, is secured by a down-stream anchor, 
in addition. Spare pontons and rafts are 
anchored above the bridge, ready to be 
floated into position in case of accident, 
such as the striking of a destructive shell. 

By the time the end of the bridge is 
nearing the opposite bank, the troops 
which are to cross are approaching the 
initial point, the entrance to the bridge, 
where engineer and staff officers keep 
careful watch to see that there is no 
crowding. The commanding officer of each - 
column has been told almost the exact 
second when his command should enter 
the bridge, and he has his troops under 
way at the proper time, to prevent any 
massing of troops about the appreach. 

Infantry is required to break step in 
crossing, for the rhythmic beat of march 
ing feet would soon set up such a swaying 
of the bridge that the anchors would be 
broken out and the bridge racked to pieces 
in a few moments. Cavalry and artillery 
dismount and lead the horses across 
Troops and carriages are required to Keep 
certain distances apart, to prevent the con 
centration of weight upon any part of the 
bridge, and men are stationed along the 
length of the bridge to see that there is 
no crowding. 

In case of accident, when there is time 
or material, one or more boats are posted 
below the bridge to assist in the rescue of 
any who may be precipitated itnto the 
water, by the enemy’s fire or otherwise 

The ponton trains are so small in com 
parison with the combatant forces of an 
army that they receive little attention 
from the general public. As a matter of 
fact, the service is about as spectacular 
and dangerous a one as exists, one that 
calls for cold nerve and judgment, and it 
is a service so important, that at times 
the fate of a nation may hang upen 4 per 
fect functioning. 

In peace, the engineers are constantly 
drilling with their bridge trains, using 
every method and throwing their swaying 
structures across different waters, in the 
effort to perfect themselves against the 
time of need when their drilling may be 
necessary under the grueling fire of a de 
termined enemy. It is a great service, 
and the engineers and pontoniers rather 
pride themselves upon their unobtrusive 
ness, yet glory in efficiency. Their motto 


“essayons,” “let us try,” is an epitome of 


their spirit. 


Making Mirrors by Electricity 

RAPID and admirable method for de- 
4 A positing suitable metals on the sur 
face of glass so as to produce mirrors con 
sists of decomposing the metal by means 
of a high potential electric current. It ts 
thus described in the Physikalischer Zeit 
schrift by G. Rumelin 

A metal plate is placed in juxtaposition 
with the glass plate which is to receive 
the. coating. The two plates are then 
placed flat on a table beneath the receiver 
of an air-pump suitable for producing a 
high degree of vacuum, such, for example, 
as the rotary pump of Gaede. A small 
quantity of an inert gas, such as hydro 
gen, is introduced into the vacuum and @ 
high potential current is then turned on 
by means of the negative pole of a suit 
able source of electricity, this pole being 
attached to the metal plate Thirty sec 
onds duration of this cathodic flow is suf 
ficient to obtain a properly silvered mir 
ror. Besides silver the metals gold, cop 
per, platinum, nickel, iron, pailadium, and 
iridium may be employed. 

A Novel Advertising Sign.—-In paten' 
No. 1,096,088 Gridley Adams of New 
Rochelle, N. Y., shows an advertising sign 
in the way of a concrete embodiment of 
the “parallax of motion,” and in which 


the illusion of motion in an automohil 
representation is sought to he effective. 
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Great World War 


A Navy Which Has Yet to 

















Win Its Laurels 





The Military Resources 
of Turkey, the Latest 
Country to Enter the 


An Army of Proved Fighting Ability— 

















Enver Pacha, Turkish Minister of War. 











over 1,000,000 issued and in store. There are, or re- 
cently were, over 500,000 Martini-Henry rifles in reserve, 

The strength of the Turks in artillery is not known 
with any accuracy Ten years ago there were. 1,188 
guns in the field batteries, 10S in the horse batteries, 
240 in the mountain batteries, and 72 guns in the ho- 
witzer batteries. The field gun is of the Krupp pat- 
tern, the howitzer of the Schneider pattern, with some 


The Turk, when properly ofticered, is a redoubtable 
fighter; and we say this in spite of his overwhelming 
defeats in the Balkan war; for in that struggle he was 
taken unawares, and the leadership was poor. Under 
German guidance at headquarters and German control 
in the field, he will undoubtedly give a good account 
of himself in the present war, in which his chief handi- 
cap will be his numerical inferiority to his Russian 

enem) For it is the opinion of the best 








informed military men in this country that 
if the Stamboul government places 500,000 
well equipped regular troops in the field, 
that figure will represent its maximum 
effort 

The Turkish Navy. 

Until the year 1910, when Germany was 
engaged in the reorganization of the Turk- 
ish army, the Turkish navy was a negli- 
gible quantity, such ships as it possessed 


being in the main old, ill-manned and in 





poor repair. In 1910 the Turks acquired 
by purchase from Germany two of the 











older battleships of that power, the “Kur- 
furst Friedrich Wilhelm” and the “Weis- 
senburg,” of one of which we present an 
illustration. These ships were laid down 
respectively at Wilhelmshaven and Stettin 
in the year 1891. They are of 10,000 tons 
displacement and 17 knots speed. They 
are protected by a belt of 15% inches of 
the old compound armor, with 11% inches 
on the gun position. They are armed with 
four 11-inch, 40-caliber guns and two 11- 
inch, 35-caliber guns, carried in three 
barbettes, the guns themselves being pro- 
tected with 5-inch gun shields. One pair 
of guns is mounted forward on the fore- 
castle deck, one amidships on the main 
deck and one on the main deck aft of the 
mainmast. The torpedo defense battery 
consists of eight 4-inch guns mounted in a 
central battery protected with 3 inches of 
armor. The ships were built at a time 
when the necessity of lofty freeboard and 
high command for the guns was not fully 
recognized, the freeboard forward being 








about 19 feet and aft about 12 feet. In 


MVR ul ling which it is key, the Arabs of Arabia, for instance, who under fav- 
I ditt " ce i tatement of orable conditions, would be somewhat formidable 
t ‘ rhe ¢« mates of the low many men could be enrolled is dependent upon 
tert - f ‘ 1 « pped, that data which is rather vague. It depends not merely 
lurk ‘ ‘ iy from over upon the total population, but upon the popularity of 
LEIALLE rT “ ‘ being the estimate of the war and the degree of control of the Stamboul gov 
te nilit ' ed States Arm whose ernment That control is very little felt in Arabia and 
y n tl subject among the Kurds of Armenia 
il . ‘ It is not believed that the declaration of a holy war Krupps 
I TOLD " sic of the whole will have the far-reaching effects that have been popu 
t t ‘ erm of service irly supposed. Its influence will probably be confined 
1) f ge f 20 ¢ ge of 40 for to such tribes as those above mentioned It is not be 
, Ottoma <ubjeets Forme! Christian subjects of lieved that it will lead to practical results among the 
the Ottoman Empire were exempt, but had to pay al huge Mohammedan populations that are subject to 
¢ ersti i a unless a change has recently Great Britain and France 
been made, ¢ ms are ibject to ser Che Turkish infantry is armed with the Mauser rifle 
» 101 } t trengtl f ie i tt was (model ISST and 1890), of which there are said to be 
given a sbout 1 460MM) rifles, with other 
troops in | rth 1 it is quite u 
t t suel f ‘ ted a 
it pea 
W he the wat i it, the ( 4 
ti ind re-e qu f he Ottoman 
irmy unde : i ene \ ile 
Creal wa a bu | i « 
plete nd there i doubt that the sud 
le deciarntior t \ t Ba in 
State d I t i disad hntag 
f unprepared ible that f 
he krench ‘ ‘ t i} ! 
peru roses the eu inds of Be 
giun 
Ihe rust v ‘ of eTeat f the 
rurks vrought ‘ ei " 
some o© the tle regiment vere but 
innihilated, a va ! t of artillery and 
genera equip i captured r «lk 
r ed d of a erious blow 
wa struck at the I i prestige of 
the whole rms 
In the nterval ch i ‘ w 2 
erimen itl Germal t ‘ i 
been currying on the reorganization. How 
far this bas progressed, and just what is 
the effective strength, it is difficult t i 
Judging from dispatches from Constanti 
hope there has tent ! ire influx of 
Germans among the fficers, especially in 
the higher command ind it is believed 
that the “artiilk ha been strengthened 
by the impor ‘ field guns and ho 
witz from ¢ n 
Advice from ¢ tanti ple ire cor 
fusing and « tradictor but it is know! 
that all me t IS and 45 have been 
called out A hk in mass is, apparently vight by Internations!, News Service 
being tried ud there are races in Tur Turkish infantry in their new uniforms and cloth-covered helmets. smooth water, and at not too great a bat- 




















\ mountain battery 











in action, 


Company at rifle drill. 
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Date, 112 


tlerange and with good gunnery, these 
two old battleships should be fairly effee 
tive, even to-day) In rough weather, and 


if opposed to modern ships with the lat 
est types of gun, they would be hopelessly 
outclassed 

At the outbreak of the war, two of the 
most powerful battleships afloat were 
yards: one, the 


“Rio de 


completing in British 


“Sultan Osman I,” formerly the 
Brazil, and the 
Rechard V,” 


built directly for the Turkish navy The 


Janeiro,” commenced for 


other, the “Sultan Mehmet 


former mounts fourteen 12-inch guns and 
twenty 6-inch; the latter ten 13.5-inch and 
sixteen 6-inch. These two vessels were, of 
course, taken into the British navy on the 
declaration of war The loss to Turkey 
was partially made good by the Germans, 
Moltke” and the 
Breslau” took refuge in the 


when the battle-cruiser 
scout-cruiser 
Dardanelles. It was reported that these 
Their 
remained 


two ships were sold to Turkey. 


German officers and crews 
apparently awaiting the develop- 


When 


Turkey entered into the war these ships 


aboard, 


ments which were shortly to come. 


became immediately active as part of the 
Turkish fleet 

The “Moltke” aione, with her powerful 
battery of ten 11-inch, 50-caliber guns, and 
twelve 6-inch; her excellent protection of 
an 11-inch belt, and her high speed of 2S 
knots, 1s worth more to Turkey than the 
The “Bres 
lau,” moreover, of 4,550 tons and 28 knots, 
protected with a 


whole of the rest of her navy 


3%-ineh belt and mount 
ing twelve 4-inch guns, is worth more to 
Turkey in the work of commerce destroy 
ing than the two or three protected cruis 
ers which she possessed when the war 
opened 

Next in fighting value to the four Ger 
man-built ships above described are two 
protected cruisers, the “Hamidieh,” built 
by Elswick in 1904, a ship of 21 knots 
speed and 3,800 tons displacement, mount 
ing two 6-inch 


i-caliber guns and eight 


Tonnage, 23,000. Speed, 28 knots. Belt, 11-inch. Guns: Ten 11-inch, twelve 6-inch 


Former German battleship “Goeben,” now flying the Turkish flag. 
































Date, 1912 Speed, 25 knots. Belt, 3%-inch. Guns: Twelve 


Torpedo tubes, 2 
Former German scout-cruiser “Breslau,”’ now Turkish. 


Tonnage, 4,550 


Torpedo tubes, 4 


1.7-inch, 50-caliber guns, and the “Med 
jidieh,” built in 1904 at Cramp’s yard in 


this country, a ship of 224 knots and 


2 


3,380 tons displacement, mounting the 
same battery as the “Hamidieh.” The 
“Hamidieh” distinguished herself during 
the recent Balkan war. These two cruis 
ers, although they mount a much heavier 
battery than the “Breslau,” are unable, 
like her, to cruise with the 
“Moltke”; on the other hand, the Russian 


Black Sea fleet contains no cruisers that 


speedy 


are comparable with them for effectiveness 
in a cruiser engagement. 

From the ships already mentioned thers 
is a big drop in value to the other units 
Thus, the Turks have the “Messudiyeh,” 
built in England as far back as 1874, and 
1902. Chis 
vessel is of 10,000 tons displacement and 
14 or 15 knots speed. She mounts two 
9.2-inch and twelve 6-inch, and has a beit 
of 12 inches of soft iron armor, easily 
penetrable. Another old ship is the 
“Miun-I-Zaffer,” constructed in 1869, and 
rebuilt in 1907. She is of 2,400 tons dis 


placement and 12 knots speed, and mounts 


reconstructed at Genoa in 


a battery of four 6-inch guns. Her protec 
tion is 6 inches of old iron armor. To 
these must be added some eight or nine 
gunboats of from 200 to 775 tons and from 
12 to 22 knots speed. 

The Turks possess a fleet of eight mod 
ern destroyers of two classes, one of four 
boats of the “Samsoun” type, completed in 
1910, of 305 tons displacement and 28 
knots speed, mounting two torpedo tubes. 
The other class of four, named after the 
“Yadikiar-Milet” and built at Schichau, are 
fine boats of 620 tons displacement and 35 
knots speed, mounting three torpedo tubes 
The Turks also have nine torpedo boats 
of from 100 to 165 tons displacement and 
of 26 to 27 knots speed. 

The Turkish fleet lost no time in getting 
into action; and already it has done con 
siderable bombardment of Russian ports 


Concluded on page 480.) 




















Date, 1893. Tonnage, 10,000. 


Battleship “Hairredin Barbarosse” (formerly “Kurfurst Friederich Wilhelm”). 


Speed, 
Guns: “ix 11-inch, eight 4-inch. 


17 knots. Belt, 15%-inch compound armor. Date, 1906 


Torpedo tubes, 2. 


Tonnage, 775 


Speed, 22 knots. Guns: Two 4-inch 
Torpedo tubes, 3 


Torpedo gunboat “Pcik-I-Shevket.” 
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Is Germany Self-Sustaining in War? 


Ability te Provide Food and War Materials from Domestic Sources a Great Element of Her Strength 


SY ERMANY'S extraordinary isolation in both the 

¥ military ind commercial relations of the empire 

s been fu wted in the dai press; and much has 
een mad f the fact that she usually imports about 
third of the heat she uses, and all of certain textile 
materials, such as raw cotton and silk It has bee! 
onfidentiy predicted that the war will result in the 
ruination of her foreign trade and the utter prostration 
f her industric while it seems to be assumed, with 
out much evidence of any careful study of the situa 
tion, that in tl matter of food supplies particular 
the war wi quickly lead to scanty fare, if not to wide 
s] id hardshi from actu ck of food 

But tl ‘ hile it has something to support if 
fui tw gras] ict that Germany can support het 

f o1 I esources for Tulls 1 ‘ and that 
this capacity for self-support in the face of a universa 
emlnit has a ve high military value It is probab 
true that nz before next August, If the war were 
last as long as that, the people of Germany would be 
put to many shifts from their usual mode of living 
They might, f instance, have to learn to eat u greater! 
part of their annual production of some two billion 
bushels of potatoes which are now mostly used in the 
preduction of industrial alcoho In the absence of 
imports of raw cotton, they would undoubtedly have to 
economize on stockings, underwear, and shirts. But 
ev could very we do these things. and many others 
t! necessity might require, without any real bodily 
suffering rhe South, in our Civil War, cheerfully 
endured privations much greater than any of a mate 


iffict the German people in the course 


trermanys is still largely an agricultural country, 


though the prominence of her manufactured goods in 


American markets has probably led most of us to think 


of her as mainly a commercial nation Nine tenths of 


her area of 208,000 square miles, inhabited by some 


seventy million persons, is productive. Her arable lands 


inciuding vineyards and other cultivated tracts, total 


over 65,000,000 acres, or practically half the entire area 
of the country At a pinch she can feed herself for a 
jong time She is similarly self-sustaining, but more 


so, in the matter of all military supplies and appliances 


cultivated lands, grass meadows and pei 


Resides the 


manent pastures take up over 21,000,000 acres, while 


woods and forests occupy 35,000,000 acres. In 1910 over 


10,000,000 persons were engaged in agriculture on a 
total of five and three quarters millions of separate 
inciosures or farms Many of these farms were ver) 
small, but the enumeration takes in none under three 
acres in area The largest estates are in East and West 
Prussia and in the Prussian provinces of Pomerania 
Posen, and Saxeny; while small farms are the rule in 
the Prussian Khine province, in Baden, and in Wurt 
temburg it noteworthy that the agricultural popu 
lation, jiving by farming, and living on the farms, is 
only about a million less than the total number of per 


manufacturing pursuits, including the 


sons engaged in 
textile industries—or ten millions for farming against 
eleven wiilliops for all manufacturing 
Cereals the Food Problem for Germany. 
The st imports of 
foodstuffs food 
somew hat than the facts as 


food 


itistics of 


home production and of 


cerea! probably present the German 


situation in a worse light 


to all the suppties justify Germany is an ex 


porter of beef in large quantities to both England and 


Frence, yet in the current discussion of the food issue 


this fact, and its significance to Germany under the 


present circumstances, is wholly overlooked 


Germany's home production of foods from the soil 
last year, 1013, totaled 84,783,000 metric tons, the me 
tric ton being the unit for all the official German sta 
tistics of production. The metric ton equals 2,204 
Engtish pounds, or neurly the “long ton” with which 


Americans are familiar. The figures in metric tons can 





be roughiy converted into bushels by multiplying the 


figures in tons by 37.6 This would give the cereal 


preduction of last year, plus potatoes, at about 3,285, 


000,000 bushels, or 47 bushels per capita for the entire 


population of the country. From a dietetic point of 


view, the proportion of potatoes is of course too high 


in detail the crops for 1913 were 





Metric Tons Sushels 
Wheat 4,656,000 176,000,000 
Ive 229 OOO 462,000,000 
Par T2000 139,000,000 
T6600 O00 
I i112 000.000.0600 
Imm ’ ire wi 1 (,ermat 
officia! fig elr ilu 1 ‘ A ‘ 


be converted inte 


dollars by div 


By Benjamin Baker 





How long can the German Empire feed its popu- 
lution from domestic products alone Long le 
fore the outbreak of the present war, the question 


was much discussed not only by Germans, but by 


French and English writers as well Dr. Carl 
Ballod of the University of Berlin took a dis 
tinctly pessimistic view of Germany's ability to 
feed herself in the Preussische Jahrbiicher His 


article Voltke, 


views in the 


was a reply to Count von who pub 
pert 


appearing on this page, Mr. 


ished far more 
dical In the article 
Baken 


that 


optimtisti same 


Benjamin after carefully eramining statis 


tics, shows Germany can support herself for 


fully a year EDITOR 











that being the value of the mark in our 


marks by 25.5, 


currency at the par of exchange A rough method is 


to divide the figures in marks by four, to get the value 


in dollars. The imports last vear were 
Marks 
Wheat $29, 000,000 
Ry 44,000,000 
Barley 407.000.0000 
Indian corr 106,000,000 
Tota YR OOO O00 


As given by the U. S. Department of Agriculture, the 








cereal imports of Germany were 
Wheat 
Barley 
‘orn 14,966,000 
Oats 16, 767.000 
Pounds 
Rice 474.747.000 


About 7,000,000 bushels of rye were exported in the 
same period 
The tables of production and of imports of cereals 


show that Germany now imports about one fourth of 


the wheat she uses, and naturally all the rice, the im 


ports of rice being somewhat larger than those of 
wheat In the period from 1900 to 1905, both years in 
cluded, the four cereal crops named in the first table 
above averaged about 840,000,000 bushels, and during 


the same period the imports of cereals averaged about 
170,000,000 bushels, or nearly one fifth of the home pro 
duction. Barley is imported largely from Russia, little 
of this Russian grain being fit for the manufacture of 
beer. Possibly there may be relief in this direction in 
a much diminished brewing of beer, releasing the home 
supply, or much of it, for a different form of con 
sumption 
Tabulating the 
however, clear up the details of the 
food fact that, 


while the total imports of foodstuffs last year amounted 


production and import of cereals 


does not wholly 


situation of Germany, because of the 


to a little over seven billion marks, the cereal imports 
given in the second table above total less than one mil 
lion marks, exclusive of rice; and with rice included, 
the total will hardly mark, or 
one seventh of the total food and agricultural imports 

Fish, generously imported, will be 
largely cut off by the war. The total value of the Ger 
1912 was about a billion dollars, and 
this was supplemented by imports mainly of cod and 
Most of this came from the North 
its failure will be felt in the large seaports on that 


rise above the million 


which has been 


man fisheries in 


herring. Sea, and 
coast 
Cattle Industry Makes Exports. 

Cattle raising is a very important part of Germany's 
production, furnishing an excess which has supplied a 
growing volume of exports to both France and England. 
The retention of the beef formerly 
course add considerably 


exported will of 
to the home food resources of 
the empire. Cattle raising is mainly carried on in the 
south and southwest of Germany, the pastures in the 
foot-hills of the Alps 
animals. 


Horse 


supporting large numbers of 
that is 
earried on with great success both as to numbers and 


breeding is another animal industry 


for this 
industry are in East and West Prussia, which is a great 


as to quality of animals. The main centers 


the marsh districts of the Elbe and Weser, 
to the northwest, and some parts of Westphalia, Olden- 


plain region ; 


burg, Lippe, Saxony, and Upper Silesia. The stud farms 


of Trakihnen in East Prussia, and Graditz in the 


Prussian province of Saxony, have a European repu- 
tation. 

Sheep have been declining pretty steadily in Germany 
ince 1860, the number having fallen from 23,000,000 at 


the earlier date to some five or six millions now. This 


represents not only a decrease in home meat produe- 

tion, but also in wool supply, a large part of which now 
has to be imported for the textile industries. 
Plenty of War Material and Plants. 

As to war material of every sort, Germany is entirely 

self-contained. Her great shipyards and the enormous 

plant of the known the 


She can not only build the machines of 


armor and gun Krupps are 


world over. 


war, but she has the raw materials within her own 
Up to recent years Germany imported Swedish 


iron for the 


borders 


making of steel by the Bessemer and 


open hearth processes; but since the Bessemer proc. 
ess has been modified to make use of phosphorus- 


bearing iron ores, Germany has made her steel from the 


abundant ores of Lorraine and Luxemburg, and has 


trade in bridge and railway 
sold 


machines she 


built up a large export 


material, which she has largely to Russia and 


next to 
England, and her exports of these cover the world. 


engines and ranks 


France. In 


The mineral production of Germany in 1912, in metrie 


tons, was 


Tons 
Coal 174,875,000 
Lignit (brow i 80,935,000 
Iron ore 27,200,000 
Zine ore 644.000 
Lead or 143.000 
Copper 974,000 
Rock salt 1.296.000 
Potash 11,161,000 
Other products 582.000 
Total value, $564,000,000 


Here are all the raw materials for guns, armor, and 


explosives with the exception of cellulose; possibly 


there would be a shortage in the lead supply if the war 
which 
last year reached the value of 351,000,000 marks, might 


lasted indefinitely. The large imports of copper, 
suggest that the cutting off of this outside supply would 
affect war equipment in some way. If we assume that 


the imported copper cost 13 cents a pound, the imports 
amounted to about 640,000,000 pounds, or somewhat less 
The unlike- 


lihood of the suspension of copper imports affecting the 


than one third of the domestic production. 


supply of war material appears when we find that Ger- 
many’s exports of copper wire last year amounted to a 
third of marks. 
copper 


billion and a 
value of the 
that all the copper imported was brought in for manu- 
facture 


This is four times the 


imported, and strongly suggests 
and 
that 


of any single article or class of articles exported. 


subsequent export. It is interesting to 


note copper wire represented the highest value 
Government and Private Revenues Cut. 

The cessation of imports, if it continues long, will cut 

off a duties which 

amounted in 1911 to $212,000,000, and would be more 


than that this year 


government income from customs 
The greater part of the imperial 
half of it, is derived from other 
sources, such as various excise taxes and the income of 
The cost 


of the recent expansion in the size of the army has been 


income, or at least 


the imperial railways in Alsace and Lorraine. 


met by levying special taxes on the German States and 
on the property holdings and incomes of individuals. A 
prolonged cessation of commerce will cut off a consider- 
able total of private and banking income through the 
loans and 
taxpaying 


loss, of interest on foreign 


this 


interruption, or 


investments, and loss will lessen the 
capacity of the people. 

A larger loss in taxable resources will come from a 
prolonged cessation of the industries which depend on 
the export trade. Germany imports all her raw cotton 
and silk and a considerable part of her wool for manu- 
facture. 


therefore 


The early cessation of the textile industries is 
inevitable, this will add hundreds of 
idle people to the other great numbers 
thrown out of work by the failure of the export trade. 


and 
thousands of 


Calcium Bread 
T HE importance of calcium in the human dietary is 
discussed in a recent article by O. Loew, who urges 
the desirability of supplying this element, when needed, 
The author states that only 
those adults who use milk and vegetables in abundance 


as an ingredient in bread. 


secure a sufficient amount of calcium, while those who 
eat much meat and get their carbohydrates in the form 
of bread, potatoes, and beer do not. The amount of cal 
cium in the diet appears to be related to certain patho 
logical conditions, such as arteriosclerosis. It is pro 
posed to use in bread-making calcium chlorid and @ 
commercial preparation called “calcifarin,” made from 
rye flour and The author thinks it 
add calcium to fine flour than to 
attempt to persuade the public to adopt whole-grain 
bread. 


ealeium chlorid. 


more practical to 
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Campaigning in Winter 


Climatic Factors in the European Struggle 


ryVHAT the coming winter will add greatly to the 
difficulties and hardships of the warring European 
doubted. It is true that 
methods and equipment have made 
horrors as attending 
Napoleon's retreat from Moscow or even those inci- 
dental to the operations of the allied armies in the 
Crimean war; yet the rigors of winter are still a factor 
to be in both the strategical and the 
humanitarian aspects of war. 

As to the sufferings entailed upon the soldiers, a few 
illustrations will that are still inevitable. 
Of the fighting in Manchuria in January, 1905, during 
the Russo-Japanese war, Sir Ian Hamilton 
“Horsemen galloped about the field with the foam and 
dripping sweat of their horses changing into a crust 
like snow and long dangling icicles. The Fifth Divi- 
sion—only seventy yards distant from the Russians, 
near Heikoutai—had the choice between frost and fire. 
When stamped their feet to keep life in them, 
the Russians, advance, fired on them. 
When the Japanese remained quiet they lost their toes. 
Four hundred of them were found to be suffering from 


armies cannot be improve- 
ments in military 
those 


impossible such colossal 


reckoned with 


show these 


says: 


they 
expecting an 


” 


tosho (frost-bite) the next morning. 

An episode in the defence of Plevna in 1877, which 
might well be repeated to-day, is recorded by Capt. W. 
V. Herbert: “The sentry service in our own redoubt,” 
he writes, “as well as throughout the camp, was of 
a cruelly severe character in the rigor of a Bulgarian 
winter. The original four hours had to be reduced 
to two, and then to hour. Fixed, almost buried 
alive, in a hole 4 feet deep, with the upper part of the 
body exposed to the bitter blasts, the lower embedded 
in the ground, (the slightest 
attempt at a trot, the very act of stepping out of the 
hole, attracted the enemy’s bullets), insufficiently fed, 
compelled to vigilance, struggling 
against the dangerous drowsiness engendered by frost, 
the men looked upon sentry the last refine- 
ment of torture.” ” 

Of the sufferings and mortality of wounded soldiers 
left lying for hours in the open in severe winter weather 
in the art of war 
has immemorial conditions—ex- 
cept an enormous increase in the number of sufferers. 

From the strategical point of view wintry weather is 
unmixed evil. In Europe the worst 
military operations prevails in autumn, 
rainfall is at its maximum. Cold weather 
sets the roads, makes the sodden fields practicable for 
marching, and bridges over small bodies of water. Only 


one 


frozen unable to move 


exercise ceaseless 


duty as 


it need only be said that “progress” 


made no change in 


not an western 
weather for 


when the 


in the mountain passes are these advantages offset by 
the obstruction due to In the interior of the 
the East Prussian and Austrian 
frontiers—heavy snowfall occurs even over the plains 
and and obstacle to military 
movements. Here, also, the intense cold freezes over 
thus the Vistula is normally frozen 
at Warsaw from late December to early March. On 
the other hand, when not frozen over but filled with 
floating ice; these streams become impassable even by 
boat. 


snow. 
continent—e. g., on 


lowlands, opposes an 


the larger rivers; 


Again, it is difficult or impossible to dig trenches in 
frozen soil, such as may be found in the dead of win- 
ter in the interior of the continent. Under such con- 
ditions sometimes blocks 
of ice to good advantage in building breastworks. 


armies have, however, used 

Strange to say, the circumstance of being accustomed 
to a cold climate does not appear to give any decided 
advantage to troops campaigning under winter condi- 
tions. T. M. Maguire, in his “Outlines of Military 
Geography,” says: “When the theater of operations is 
entered, nothing is of much importance except military 
organization. The inhabitants, however well used to 
will perish if unprepared, while the in- 
vader, if provided with all requisites of clothing, food, 
and drink, will thrive.” In the Balkan campaigns of 


the climate, 


the Turks. Even the supposed superior stamina and 
military prowess of the inhabitants of cold, as 
pared with those of warm climates, is largely mythical, 
as may be seen by comparing the very unequal warlike 
qualities of the different races of northern India, who 
live under nearly identical climatic conditions. 

The two main theaters of the present war differ 
greatly from each other in their winter climates. 
Western Europe enjoys comparatively mild winters, 
under the influence of prevailing westerly and south- 
westerly winds from the Atlantic Ocean, which, like 
all large bodies of water, has but a small range of 
temperature from summer to winter. The climate is, 
however, very moist, so that a moderate degree of cold 
produces much discomfort. Cloudy weather prevails 
considerably more often than in any part of the United 
States, except perhaps the region of the Great Lakes 
and the extreme North Pacific coast. As we go inland 
we find no abrupt change of conditions, as there is no 
large range of mountains running parallel to the At- 
lantic coast, to form a climatic divide; very gradually, 
however, the climate becomes more continental, and 
the present eastern theater of the war lies in a region 
that is intermediate in climate between the marine con- 
ditions of the western coast and the truly continental 
climate of central Russia. 

The snowfall increases generally from west to east; 
not because of an increase in the total precipitation 
(rain plus snow), for this actually decreases, but be- 
cause, with lower temperatures, a larger proportion of 
the precipitation takes the frozen form. The snowfall 
also increases markedly with altitude. 

Both regions are subject to rapid and frequent 
changes in temperature under the influence of baro- 
metric depressions passing from west to east, although, 
especially in the eastern region, these are somewhat 
less frequent than in the northeastern United States, 
as the main European storm-tracks lie north of the 
war zone. 

With respect to temperature and snowfall, one might 
say in very general terms that the western theater of 
war has the climate of South Carolina, while the east- 
ern has that of Iowa. 

A few comparisons of mean midwinter (January) 
temperatures may be instructive: Ostend, 39; Brus- 
Liége, 37; Luxembourg, 34; Aix-la-Chapelle, 
29; Kénigsberg, 26; Warsaw, 
26; Prague, 30; Lemberg, 24. 

New York, 30; Boston, 27; Chicago, 24; St. Louis, 
$1; St. Paul, 12; 29; New Orleans, 53; San 
Francisco, 50. 


com- 


sels, 37; 


36; Danzig, 28; Posen, 


Denver, 


Dual-engined Aeroplanes 

pay years or so ago the engines available for aero- 

nautical purposes were seareely distinguishable from 
motorear engines. The evolution that has since taken 
place has been one of the most remarkable chapters in 
the history of aviation. To-day, the aeroplane motor 
stands in quite a distinct class by itself, and we can 
make our choice not from one or two, but from a dozen 
or more types. The improvement of the design is now 
a matter of detail, and is being pushed on with vigor. 
Even within the last year the progress made has been 
great. For one thing, the aero engine is gradually being 
made more efficient as regards its consumption of fuel 
and oil. For another, it is being made more trust- 
worthy and less liable to fail at a critical moment and 
precipitate a “forced Nevertheless, “engine 
trouble” is still the most frequent cause of untoward 
events in the aviation world, and from this we must 
recognize that good on the whole as the aero engine of 
to-day undoubtedly is, it is still for from perfect. From 
all points of view, and from the military especially; the 
possibility of the aviator’s having to make an untimely 
landing is disquieting and a source of annoyance, and 
as a way of reducing this possibility in a great measure 
it has frequently been proposed to duplicate the power 


descent.” 








1877, the Russians suffered more from cold than from plant. Machines of this type are, in fact, already in 
October November December January February March April 
Longitude 7 
East } ase eel Sine 
Days |Depth Days Depth Days |Depth Days Depth Days Depth Days Depth| Days |Depth 
(ins. ) (Ins.) (Ins. ) (Ins. ) (Ins.) (Ins.) (Ins.) 
a 16° 56’ 0.1 ey 0.7 13.9 0.8 17.8 2.2 15.1 1.1 7.4 0.4 | 0.6 | 0.08 
Bromberg...... 18° td 0.4 ‘ye 2.7 0.4 16.6 1.0 17.2 2.3 16.0 oe 7.4 0.4 | 0.5 
Konigsberg 20° 30’ 1.1 |0.04 | 4.6 | 0.2 | 19.4 | 1.6 | 21.9] 3.3 | 19.3 4.0 | 10.9] 1.0 | 0.8 | 0.04 
Meme! 21° 8’ 0.3 1.8 0.1 13.5 1.5 19.4 3.1 19.3 4.3 11.4 1.7 0.1 
Marggrabowa 22° 30’ cua 0.04 6.9 0.3 25.5 2.6 27.2 6 25.8 7.1 20.6 3.7 1.9 \° O08 





Duration and depth of the snow-cover in eastern Germany during an average winter. 
This table shows the number of days the ground is covered with snow and its average depth at typical places. 


existence or under construction, and we may expect 
that in the immediate future dual-engined aeroplanes 
will be less than exceptional. 


In a way, the proposal seems like a counsel of 
despair. It implies an apparent lack of faith in the 


possibility of producing a motor much more trustworthy 
than those in use on the aeroplanes of to-day. To carry 
an unreliable spare engine through the air in order that 
it may be at hand to replace another, equally unre- 
liable, in the event of a breakdown on the journey cer- 
tainly does at first sight appear like the last resort 
from a desperate position. It is merely a temporary 
solution. For the time being the aeroplane has over- 
taken its engine. If the progress that has been made 
in artificial flight is not to receive a check, there must 
be available a means of propulsion from which the 
chances of failure at a critical moment have been 
eliminated to a much greater degree than they are at 
present in even the best of our aero engines. The whole 
trend of design demands it. We are confronted with 
this need for a more trustworthy power plant on every 
hand, for the size of machines and the length of. jour- 
neys are increasing rapidly, and the larger the craft 
and the longer their flights the more vital is it to avoid 
an unintentional landing and the bigger is the stress 
put upon the motor. It is on the motor that the prog 
ress of the aeroplane in the next few years will chietls 
depend. The engine builders recognize this quite clearly 
themselves, and admit the necessity of meeting the de- 
mand by approving, for the time being, of the dupiica- 
tion of the power plant. When the improvement of the 
engine comes, as it certainly will, we may not, however, 
see the dual-engined aeroplane consigned to the museum 
of antiquities. The type will probably persist, for apart 
altogether from the question of guarding against break- 
down, much can be said in favor of fitting two engines 
in place of one. Of primary importance is the matter of 
weight. Two engines may actually weigh less than one 
engine for the same power. With the larger and larger 
horse-powers now being put into aeroplanes we have 
almost, if not already, reached the point where weight 
will be saved by using duplicate ensines. Again, dual 
engines being most naturally arranged side by side and 
not in tandem, permit of keeping the 
from much that encumbers it when a single engine is 
arranged on the center line of the machine. The pilot's 
comfort and safety are thereby enhanced. With dual 
engines, too, we would naturally have duai propellers 
with their attendant advantages and without the disad- 
vantages of chain or gear driving. On this point we 
may express the opinion that as the size of aeroplanes 


nacelle free 


increases, the necessity for reducing the over-all diam 
eter of the propeller will, in any event, lead manufac 
turers to return to the dual propeller arrangement, and 
that to save the loss arising from some form of trans- 
mission drive each propeller will normally be direct 
coupled to a separate engine. 

It appears, then, that what to-day is a temporary 
solution propounded for safety’s sake will come to be 
adopted for the sake of efficiency and convenience as 
standard practice. It must not, however, be 
looked that safety is at least of as much importance as 
In adopting the duai engine 
arrangement for the latter reason we should not neg- 
lect to take advantage of the increased safety that the 
system makes possible. 

Thus, while for the sake of efficiency and conveni- 
two 


over 


efficiency and convenience. 


ence we may divide the power equally between 
motors, we must for the sake of safety see that either 
motor is capable of driving and sustaining the machine 
when the other is idle, as by breakdown. Some diffi- 
culty may be experienced in carrying this out, for it 
obviously means that the machine should be able to fiy 
and be controllable at half power, or that normally the 
two engines when running together should each be con 
siderably throttled down. The latter seems the better 
solution, for it is always desirable to have a good mar- 
gin of power in hand. The mechanical difficulties intro- 
duced by the efficient and safe dual drive are not very 
serious, and have, we know for 
mounted in at least one design. 
simple means whereby either engine can drive either or 
both propellers. This has been accomplished in 
design by a simple system of 
the breakdown of one engine will have a smaller and 
smaller effect on the behavior of the 
whole, as the number of separate engines and propel 
lers gets greater and greater, we may expect that ulti 
mately aeroplanes will be driven not by engines 
requiring some change mechanism between them and 
their propellers, but by 
direct coupled to a separate 
Engineer, 


certain, been sur 


What is required is a 


one 


gearing. Finaily, as 


machine as a 


two 


each 


The 


engines 


From 


smali 
propeller 


several 
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lhe flooded Ypres Canal. Note the shelters in the bank. French troops bivouacked in the streets of Paris. 


y Edwin Le 


bh station at work. French dragoons shoeing their horses by the roadside. 
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The second battalion of the famous London Scottish rehearsing a-charge. 


Photograph by Branger 


German infantry manning a trench. 


Photograph by Branger Photograph by Branger 


French Belgian riflemen defending the approach to a village. 


Copy niga vy Unuerwoud & Uuderwoud 


British marines fighting from the trenches. A company of Russian soldiers on the march, 


A FEW OF THE VARIED TYPES OF SOLDIERS IN THE EUROPEAN WAK 
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Mining and Countermining of Fortifications 


Capturing a Fortitication by Trenches and Tunnels 


ins d Austrians with their 11-inch and 
h howitzers and their 164-inch siege mortars, 
n i new and very speedy way of reducing 
ri ways provided that the troops of the 
permit them to bring this heavy artillery 
ine f its objective 
of the nations engaged in the World War, 
are provided with such heavy pieces; and if 


of them attempted the reduction of a first 
tifleation, they would have to resort to the 
rei} method of attack by open approach 

id by tunnels, driven below the very walls 


tion itself 


for working up to the fortification under natural cover 


of the country; it must offer the most favorable ground 


for the construction of siege railways; and the selected 


line of approach must be favorable for digging opera- 
tions, 

When the direction and location of the attack have 
been decided, sites for the siege batteries are selected 
at distances of from three thousand to five thousand 


yards, according to power and range of the siege how- 
The attack on 
fire 


the fortress then com- 
that 


itzers available. 


mences, and the artillery is maintained until 


of the defense has been silenced or at least partially 
smothered The attack then attempts to gain ground 


ging short lengths of it, which are afterward extended 
to a connection with each other. In the Japanese siege 
operations at Port Arthur, the parallels were about 6 
feet in depth 14 feet in 
width to permit troops to march therein four abreast, 


and width, or of sufficient 

When the first parallel has been completed and ocen- 
pied, two or three lines of zigzag trenches or approaches 
are dug in the direction of the fortress, until a 
tance of about six hundred yards from the objective 
parallel is 


dis- 


has been reached, and here a second con- 


structed and occupied. From the second parallel further 
until a 
the 


approaches, position has 


about half 


advance is made by 


been reached within distance between 





“ 











ius BuYWS Low tue investing troops, by the use of diagonal and parallel trenches, are abie to concentrate within 
a tunnel is driven below the outer wall and a charge of bigh explosive serves to breach the fort and 
Capturing a fortress with pick and shovel. 

In reducing a strongly fortified place the first step toward the fortress; outposts are advanced and an 
is to YY communication with the outside world effort is made to control the country in front 
A rapidly moving, comparatively small force, followed for a sufficient distance to make it possible to 
by reinforcements, is thrown entirely around the posi dig the first trench parallel to the line of invest 
tion, t force being beyond range of its artillery, or ment, if it be possible, within about 1,200 yards of 
ay, about ee miles from its main lines of defense. the point to be attacked. The position chosen for 
This is known as the line of investment. It will be this trench is reconnoitered, and at night an attack 
held in stronger force at some portions of the line than is pushed forward in order to drive the enemy in 
othe but everywhere it will be sufficient to cut off as far as possible from the position thus selected for 
ill « from or ingress to the fortification. The zone this trench, which is known as the first parallel. In 
of investment is entrenched, communication by tele the dusk of the evening, a party, consisting of an engi 
xraph and telephone is established between the differ neer officer, a non-commissioned officer and a private 
ent sectic the investing line, and communication is for each fifty yards of the proposed length of parallel, 

‘ tal ed to headquarters move forward, and they carry with them tracing tapes 

W he tt of investment is complete, the attack of white cotton fifty yards in length. The officer car- 
i iwhed forward from on re positions, the ries also a Compass to obtain the proper direction, and 

‘ f hi ’ ine owing con the line of the parallel is then “traced” or marked out 
eomit it mt mmuni with the tape. > 
tu t t raphi Usually, if the fire of the defense is vigorous, the 


ing the siege batteries, and 


outposts commence work on the first parallel, by dig 


storming distance of 
permit the 


the besieged fort. From the inner parallel 


storming party to make its fina! rush 


the Here the third 
parallel is constructed at a distance from the objective 


the second parallel and fortress. 


of say about two hundred and fifty to three hundred 
yards, 

The excavation of approach trenches, under fire, is 
different trench work, in 
that it proceeds progressively from its outer ends, and 


from the ordinary parallel 
the men are fairly well protected from the fire while dig- 
The technical name of these approaches is “saps.” 
The work is done by specially trained men known as 
The head of the trench toward the enemy 
“sap head,” which is pushed forward 
work in two 


ging. 


“sappers.”’ 


is known as the 


by an officer and eight “sappers,” who 


The sappers are protected at the end of the 
pile of half-filled maintained 


reliefs, 


trench by a sandbags, 


sufficiently high to form a two-foot high parapet. Num- 
ber one “sapper,” kneeling, undercuts the end of the 
trench and brings down the earth. Then number two 
takes his place and shovels the loose earth away, which 
is thrown out on the side of the approach next the 
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This view shows the besiegers driving a mine 


enemy to afford protection; or, if the ap 
proach is to be covered, the material is 
carried to the rear on stretchers (as in 
the case of the Japanese approach to Port 
Arthur) or by other means, and is de 
posited out of sight of the enemy As 
the “sap head” is advanced, the sandbags 
are pushed forward by rolling them over 
by hand, or by the use of a fork, and 
the undercutting and shoveling are pro- 
ceeded with until a diagonal trench a 
hundred feet or so in length has been dug, 
say in a lefthand direction. Then the ap- 
proach is driven in a similar way to the 
right, and so on, until the required dis 
tance has been gained. 

When the third parallel, within charg 
ing distance of the fortification has been 
dug and occupied, it may be found that 
the base of the fortress is too high or 
difficult for a direct attack with scaling 
ladders or the other storming equipment. 
In such a case, it will be decided to make 
a breach in the wall of the fortress by 
blowing it up. This operation is achieved 
by what is known among military men 
as mining, which consists in driving a 
horizontal tunnel until it reaches a point 
below the fortress; placing at the farther 
end of it a charge of explosive; and blow 
ing a breach through which the attack- 
ing troops can entet! These tunnels are 
known as “galleries,” and as the work 
must be expeditious, they are made as 
small as possible, the common size being 
three feet in width by four and one half 
feet in height To prevent caving in, 
they are usually timbered or lined, the 
lining being prepared beforehand, and cut 
to exact sizes, so that it can be put in 
place rapidly as the work of excavating 
advances. When the gallery has been 
carried to the desired point below the 
fortress, a heavy charge of high explosive 
is placed at the end of it in a prepared 
chamber, and everything is ready for the 
final great attack 

The storming of the fortress will gen 


erally be done at night, and it will be 


gallery below ground from t 


} 
I 


1¢ inner parallel of their trench system to a point 


galleries of the defense 


Mining and countermining in the attack 


below 


and defense of a fortress. 


the 

















Detonation of a 12-inch shell filled with high explosive and buried six feet 
below ground. 
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we by 








Pnotograph by Paul Thompson 


Digging trenches of the type that is secure against front and cross 





fortification Below it are the countermine 


preceded by a violent and unceasing bom 
bardment from the siege artillery te the 
rear, the object of which will be to work 
all possible damage with high explosive 
shells, keep down the fire of the defense, 
and generally shake up its morale. Mean 
while the picked troops selected for the 
first rush will have passed, by way of 
approaches, to the third parallel, confront 
ing the fortress; and back of them in the 
outer parallel and approaches will be the 


reserves. 


When everything is prepared, the mine 


is detonated, and through the breach 


made in the walls or parapets, the 


storming party makes its rush from the 
third parallel, being strongiy supported 
by the troops in the approaches and paral 
lels to the rear. 

In view of the great peril to the defense 
of the approach by mining, a system of 
defense known as countermining has been 
evolved In countermining a shaft is 
sunk by the defense within the fortifica 
tion, and from this a main gallery leads 
out to a transverse gallery from which a 
system of small radiating galleries is con 
structed, covering the terrain which t 
military eyes appears to present the most 
favorable direction for attack in many 
permanent fortifications the countermines 
are dug at the time of the construction of 
the fortress and form part of its per 
manent defenses At other times they 
are commenced only when the direction 
of the attack has been approximate 
located by the defense. Men are sent out 
into the counter-mine galleries, and th 
listen for the slightest sound of the wor! 
When the lov 


tion of the enemy has been deter 


ing tools of the attack 
explosives are placed in the countermine 
and the working galleries of the enem 
ure blown up. It is interesting to not 
that in the present field operations mi 
ing and countermining are reports 

have been resorted to by both the A 


field 
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Anchor cabl 

Anchor cable fair leader 
Hawse pipe 

Stem casting 
Collision girder 


Forward trimmi tank 


Fuel tank 

Anchor housing tub 
Fuel tank 

Fuel tank swash plate 


Cement filling 


Collision bulkhenc 
Mushroom anchor 
Water-tight collision isting 


Forward trimming tank suctior 


Submarine mine compartmer 
Submarin mines 

Torpedo launching lever 
Submarin mine trolley 

Water tight inhole 
Water-tight door to mine com; 
Ladder gra rods 

Submarine ine discharge hate 


Forward air flask compartme 


Compressed-air flask 
Rattery testing set 


Portable wood shutters over 


81 Forward battery set 





82 No. 1 Balancing tank (forward set) aad 

83 No. 2. Balancing tank (forward get) 102 

84 No. 3 Balancing tank (forward set). 103 

S85 Tank control manifold valve r 

S606 Fuel oil suction v104 

87 After balancing tank suction and Supply saa 

SS Forward balancing tank suction and sup. 107 
ply ‘ 

SY «After balancing tank suction hand-oper o 
ating stem 110 

oo =6Fuel oil tank suction hand-operating 111 
stem ) 

91 Forward balancing tank suction, hand a 
operating stem 114 

92 Main force and lift pump suction for ig? 
after balancing tanks, 16 = L 

93 Main force and lift pump suction for fuel 7 iL 
oil tanks 118 M 


04 Main force and lift pump suction for 19 &# 


forward balancing tanks 120 P 
95 Main pump manifold 
i) Main pump cut out valve 121 P 
97 Conning tower access ladder. 
9S Emergency ration locker o = M 
99 Main pump suction and discharge pipe 29 v 
1. After battery set i244 (C 
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101 Blectricaily-driv: rut and water a Steering engine 152 Circulating water outlets 178 ‘Torpedo tube air cut-out valve 
). : pump. _— Main engine oil flood case 153 Superstructure run 179 Stuffing box for torpedo cap stem. 
). 102 Pump air compressitis nk os Steering engine controller 154 Superstructure connecting angle 180 Outer torpedo discharge tube 
) 103 Pressure gast — Main engine 155 Steering rudder operating rod 181 Fresh air ventilation terminals 
e104 Tool locker 129 er air flask compartment 156 Diving rudder strut 182 Divers’ exit compartment 
105 Stem to steerins om . _— gies tegp a2 mene l Diving rudder operating rod 183 Drain for diver’s compartment 
pply 106 Compass light a Air pipe to expander 158 Kee] and fin connecting angle 184 Flood for diver’s compartment 
sup 107 After vent pipe y Flywheel clutch. 159 Fin keel 185 Air blow-out pipe for forward trimming 
108. No. 3 Balancing tank (after set) ae Engine air suction. i60° Propeller tank 
oper 109 No. 2 Balancing tank (after set) ise Strainer to after bilge suction system 161 Steering rudder lever 186 Water inlet for torpedo compensating 
110 No. 1. Balancing tank (after set) 135 Bilge suction cut-out valve 162 Steering rudder tank 
hting 111 Pump motor 4 oe tower control to main engine 163 Stern casting IST Air blow-out for torpedo compensating 
112 Suction pipe Trot ium tank 137 Conning tower control to main motor 164 Diving rudder tank 
and 13 Relief valve 138 Automatic lubricator 165 Diving rudder lever 188 Stuffing box for anchor tubs 
114. Vacuum gage 139 Conning tower engine-room indicator 166 Fin keel rudder support 189 Swash plate lightening holes 
for 415 Vacuum tank 140 Main motor 167 Upper rudder bearing. 190 Normal water line (above water condi- 
“116 Lifting valve gas 141 Clutch actuating lever 168 Non-watertight superstructure bounding tion) 
fuel 117 Load gage 142 Revolution indicator angle 91 Fire hose 
118 Main pump adjusting er 148 Revolution indicator shafting 169 Fin keel bounding angk 192 Fire plug 
for 119 Hand pump 144 Main valve to sea opening 170 =Propeller fair water 193 Extinguishers 
120 Portable hate pat mipart 145 Air pressure oil cups 171 Twenty-five-pound shell plating 104 Diving rudder angle indicator. 
ment 146 Main shaft coupling 172 Hollow water-tight suction keel 195 Air cooling coils 
21 Portable hate! te t Mer compart 147 Main shaft thrust bearing 173 Fifteen-pound superstructure plating 196 Electric heater 
ment 148 Pinion for oil agitator 174 Superstructure angle bars framing 197 Lamp locket 
122 Muffler 149 Pinion for air cooler drive 175 Cireular bull framing 198 Engine telegraph 
. 193 Water intak tt 150 Thrust bearing foundation 176 Torpedo cradle. 199 Whistle pull 
24 Conning tower 151 Intake pipe from sea opening 177 Torpedo tube breech block 200 = Whistl 
; 
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Blowing Up Barbed Wire Entanglements 


The Poles Bearing Explosives Used by the 
French, Russian and English Armies 
















POLE PRESCRIBED FOR BLOWING UP BARBED WIRE 
BY FRENCH REGULATIONS. 
nie ningMelir ite 
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fe i ‘ tacles with end Of secorall » Cross stfips RUSSIAN . schrift, there is every reason 
i ta osition cat se pole. Notch to rece ive forward to believe that the European 
bee irrounded Before the ena of second pole armies now in the field are 
whind it can be attacked Sesion of Pole By LIEUT COL KAZKEWITCH FPULt r LEUT, KEWIT attacking barbed wire de 

in a bayonet charge it must = fenses in this new way. 

; Sheet steel box to . , : : 
be re ‘ Artillery tire i Teceive second pole The French instructions for 
art effective The , the removal of barbed wire 

ibber hol cartr lace 
t i ‘ of f vv Disc ang we wcll 3: obstacles definitely call for the 
Nyroxylin cartridges showing ee 
way thi hal ed wit ih pabanac oF tanicwe flame. use of explosives. For this 
gien t is t it it I For . purpose long rods of melinite 
most armies a pair of nip ent cements een a are fastened in bundles of 
e . ; 

i msidered almost a ect Pin passed thro cyes . three to a pole sixteen and 
iry a part of an infantry to hold poles together one half feet long, three 





man equipment as a_rifh Sector em inches wide, and one and 





lwo row of gloved) met three quarter inches thick. At 
fitted with nippers, can make the end of the pole is a collar 
i passage seven feet wide in ninety-five seconds—this ong and four and one half feet wide (measured empty.) which projects forward eight inches, and into which 
luring maneuver What the time would be in actual and weighing forty pounds when filled with straw, the end of a second pole is fitted, if the extent of the 
battle under fire it is hard to state. Would it be less were placed upon a net in ninety-five seconds, and explosion is to be more than the length of a single pole. 
when machine guns are pouring in several hundred seventeen men passed over them in forty-five seconds. Each pole has a wooden head of almost conical form, 
shets «a minute’ Or will the tense excitement of the When the bags are made of wire poorer results are with a steel cap and two little wooden wheels five 
moment and the sense of danger slow up the wire obtained. Such bags are composed of two pieces of inches in diameter. The pole is pushed straight into 
cutters One can only guess Psychologically it is wire meshing, eight feet long and four and one half the maze of barbed wire or along the ground beneath 
more reasonable to expect slow rather than fast work feet wide, laid on top of each other and placed to- it. Thanks to its form and to the little wheels with 
during an engagement. There is bound to be much gether at the sides with wire. A quantity of straw which the head is provided, it glides in easily enough. 
fumbling three inches thick is pushed into the wire bag, which If necessary, another pole is fitted into the collar of 
Rakes, Ladders, Planks, and Bags Have Been Used. then weighs only twenty pounds. It takes ninety sec- that already in the network of wire. The charge is 
But the nippers have seemed too slow even during onds to lay sixteen of these bags on a barbed wire ignited by means of a fuse connected with the last 
maneuvers Experiments have been made in removy- entanglement, and it takes seventeen men sixty-five bundle of melinite in the pole. Each pole supports 
ing whole sections of wire at once by means of a rake, seconds to pass over them. ninety-nine bundles or packages of explosive, equivalent 
to which a wire rope is fastened. This is thrown over The French Pole System of Blowing Up Barbed te about six pounds of melinite per meter (3.28 feet), 
an obstacle, and thirty men pull upon the rope. Thus Wire. and is carried by two men. A single pole wili blow 
i section eleven and one half feet wide and sixteen So important is this problem of coping with barbed open a passage about thirteen feet wide. 
and one half feet deep is torn out. In order to reduce wire that military engineers in Europe have given to The Russian Pole is a Modification of the French. 
he time required to pass through a barbed trap (the it an immense amount of time and thought. Just be- Very much the same system is used by the Russian 
glint of the wire is usually concealed by a bank of fore the war it was decided that the quickest way of army. The explosive is carried on poles seven to ten 
earth) some military engineers have thought that it disposing of barbed wire was to blow it up, and to feet long, which are thrown upon the obstacle. The 
ix a waste of precious minutes to cut or tear it down, achieve that end a system was devised by the French, measure of success obtained depends very largely on 
and that it is more rational to surmount the obstacle which has been adopted in modified form by some of the manner in which the poles are cast, particularly 
in some way Structures of boards, ladders, and bags the great European powers. From articles that have if the netting of barbed wire is very broad. The last 
hould be thrown over the wire, according to their appeared recently in the more authoritative military pole may be thrust into the netting, which procedure is 
ideas, and upen the platform thus made the men can publications in the world, such as the Revista di Ar- not always successful because the tip of the pole may 
press forward Boards eight feet long, nine inches tigliera e Genio, the Royal Engineers’ Journal, the strike the ground. The width of the passage effected 
wide and three quarters of an inch thick, are by the Russian method is not more than ten 
fustened together by means of three cross feet. In actual practice it has been found 
pieces, leaving a clear space of three inches that parts of the obstacle are not destroyed. 


between the boards. The weight of the double Because of the defects of their own system 


board is thirty two pounds, and sixteen of the Russians are employing poles resembling 
them are employed, each carried by a single those prescribed by the French army regula- 
man ro place the sixteen double boards on tions. Pyroxyline cartridges are secured to 


the wire net requires about one hundred and wooden poles from one inch to one and one 


forty second as actual tests have shown, half inches thick, three inches wide and six 
and it takes seventeen men sixty seconds to feet long. The poles are shorter than the 
pass over.the boards. As a time saving ex French, so that they may be more easily 
pedient, therefore, the method is hardly a handled. In one of our illustrations the 
success over that of wire-cutting. method of joining two poles is shown. At 

Nor are ladders much bette In some ex one end of each pole is a tapered bolt pro- 
periments, conducted in England, ten ladders jecting outward about one and three quarter 
with nine rungs each were used. Each ‘adder, inches. The other end of the pole is recessed 


twelve feet leng and twenty-two inches wide, to receive the tapered bolt of the following 


weighed thirty-two pounds, and w carried pole. The pole, which is thrust forward first 
by a single man. The ladders were laid down has a head, as shown in the illustration, which 
in one hundred and forty-five seconds, and head facilitates movement and prevents dam- 


age to the explosive. At the sides of the head 
are two little wheels of not more than three 


kixty-five seconds were required by seventeen 














men to pick their way from rung to rung. 
That this idea of surmounting an obstacle inches diameter, which enable the pole to be 
rather thi itting a way through it is not pushed forward readily beneath the lowermost 
racticontsle tte hown by the experi : wires. The charge is placed in a cloth sheath 
‘ \ h ha been made with bags of and fastened to the pole. About three and 


th « ' Is e bags each eight feet Blowing a passage through a barbed wire entanglement. one half kilogrammes of explosive (eight and 
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three quarters pounds) are distributed to the meter (3.28 
feet). Capped cartridges are placed along the charge. 
The number of poles required for the opening of a 


breach depends on the width of the obstacle. If it is 
twenty-one feet wide three poles with eighteen feet of 
is twenty-eight feet 


wide, four poles with twenty-four and one half feet of 


explosive will be sufficient. If it 


explosive will be required. The total length of the 
explosive is from two to three feet shorter than the 
length of the barbed wire obstacle. One man can carry 
one pole. The poles are joined at the obstacle and 


pushed beneath it. This type of pole is very efficient. 
Col. Kazkewitsch’s Improvement. 
pole is certainly handled 


But it has its objection 


The Russian more easily 
and carried than the French. 
able features. The method of joining one pole to an- 
means of tapered bolts thickens the joint, so 


be difficult 


other by 


that it might to push joined poles forward 


Capped cartridges must be used 


on the Russian pole, because the 
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would have to be at 
made and that the explosion should oceur at about half 
the height of the netting, so that it would exert its 
force in all directions. In their opinion the charge 
should contained in a perfectly smooth sheathing 
which could easily pass through the wire. 


least as long as the breach to be 


be 


To meet these requirements, an instrument called a 
torpedo was designed, which consists of a sheet steel 
tube two and one half inches in diameter and six and 
one half feet long, filled with explosive. As the acecom- 
panying picture shows, one end is closed: the other end 
is open, but is provided with a sleeve which projects 
about eight inches and which is intended to receive the 
closed end of another tube if charges longer than six 
and one half feet are to be fired. The number of tubes 
which are thus joined depends on the width of the 
obstacle to be removed. 

Each of these tubes is filled with twenty-three pack- 
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so that the handle may not drop out. The point, also 
of wood, is of conical form, and is held in place by a 
small iron sleeve of such diameter that it 


the closed end of a tube. 


Can Tecelvs 


This point serves to open a 


path for the pole, no matter how dense or complex the 


wire netting may be. An empty tube with its point and 
Loaded 
with dynamite, a tube weighs twenty pounds, so that it 
If a 
longer than the six and one half feet is to be used, the 
first 
forward, And removes the handle. 


handle weighs about eight and one half pounds 


can easily be carried by a single man. torpedo 


man pushes his tube into the barbed wire, point 
Then the second man 
removes the point of his tube and fits the end into the 
sleeve of the first tube and pushes the joined tubes fo 

ward. Only the first 
carries a point and only the last a handle. The 


obtained with this system are said to have been exceed 


So tube is joined to tube. tube 


results 
Whether French, Russian, or English 

the 
with 


ingly successful. 


poles are used, attacking 


force entrusted the haz 





Russian explosive when strung 


out Cannot be exploded with a 


single cartridge at the outer end 


of the pole. In the French sys- 
tem the explosive bodies touch 
each other at three points: in the 


Russian system at only one point. 


it must not be supposed that 


the use of these French and Rus- 


sian poles is not attended with 
mechanical difficulties, quite 
apart from the efforts which the 


defenders behind the barbed wire 





ardous task of forcing a was 


through barbed wire must retire 


for a distance during the explo 


sion. But how far? The French 
regulations state that the pio 
neers must retire one hundred 
and sixty feet in order that thes 
may not be injured by their 
wire-destroying charges he 
Bengalore experiments proved 
that the men may stand within 


three hundred feet of the explo 
sion without danger. 


Atomic Weights of Lead 


PAPER was presented at 
the French Academy of Sci 
ences relating to research 


M. 
nephew of 


made by Maurice Curie 


the late scientist 
upon the different atomic weights 
of lead. The 


ries according to 


radio-active theo 
which certain 


bodies, such as radium, uranium 


or thorium, can evolve in course 





of time and become transformed 








to other elements (a striking veri 
fication being given by the 
mutation of 


trans 


radium to hellum 





defense will make to frustrate 
the blowing away of their chief 
rellanece While the little wheels 
ou the French and Russian poles 
facilitate the placing of the ex- 
plosive within the netting itself, 
the poles cannot be easily pushed 
over ground in which holes have 
been dug or on which large 
stones have been placed for the 
very purpose of thwarting an at- 
tempt to blow a passageway in 
the wire. It may also happen 
that the barbs on the wire may 
cut the cord with which the ex 
plosive is fastened to the pole 
and thus seatter part of the ex 
plosive. The cloth sheath which 
the French use will not avoid 
this: for the cloth, too, may be 
torn by barbs and loose ends of 
wire 

To overcome these difficulties, 
Lieut.-Col. Kazkewitsch of the 
Russian army has designed still 
another type of pole. He aban- 


dons the two little wheels and in 
a rope to the 
If a 
hole is encountered in 


their stead fastens 


end of the foremost pole. 
stone or a 
pushing the pole forward, it can 
be lifted the 


means of 


obstacle 
The 
principle 


over by 
this 


explains 


rope illus- 


tration the 


clearly. Another rope at the rear 
end of the last pole controls the 
lateral movement of the _ pole. 


Each pole consists of two wooden 
1 and B, held together by 
of 
The pyroxylin cartridges are 


strips, 
two perforated pieces wood. 
held between these two strips A 
that a 
formed 


This 


and # in such a manner 


hole or conduit is 


long 








lead to placing the metal lead a 


the last term of the series of 
changes. This very Common 
metal is thus derived from the 


rarest and most costly metal 
known. Another very curicus 
idea is that if, instead of taking 
the radium-uranium family, we 
consider the thorium group, if i 
found that the last term of the 


body whose 


evolution series is a 
atomic weight is still very near 


that of lead. It was therefore of 


fundamental interest to verif 
these conclusions and see 
whether the metal lead which i 
found in uranium ores on th 
one hand, and the metal which i 
seen in thorium ores on the 


other, have or have not the same 
the 
galena M. Curie 


atomic weight as lead ©%x 


tracted from 


made such researches, and found 


that ordinary lead from galena 
has atomic weight 207.01, while 
lead from uranium orea shows a 


clearly inferior value of 206.5 








the entire charge 

the en 
fuse to the 
The cartridges are 


through 


hole serves purpose of 
the 
whole charge. 
held 


shown. 
and one half inches deep, and about ten feet long. 


abling ignite in 


in place by rubber disks, as 
Each of these poles is four inches wide, five 
Two 
poles are joined in the manner shown in the illustra 
tions, by means of a sheet steel box, to which a ring is 
fastened. By means of a pin the ring of one pole box 
can be secured to the double ring of another pole box. 
This design has the merit of holding the charge in a 
the flexibility when 


But the projecting rings are 


very compact form, also merit of 


stones are to be avoided. 
likely to catch in wires and offset these advantages. All 
things considered, the French pole is much simpler. 
The English Torpedo Pole. 
Before the outbreak of war, the English army 
ducted some experiments at Bangalore, India, the 
a wire netting sixteen and one half 


con- 
ob- 
ject of attack being 
feet wide stretched on posts one half to three quarters 
of an inch thick and six feet 
tall. The 


and one half feet 
that the 


to six 


English engineers decided charge 


through the barbed wire entanglement. 


Poles, to which packages or cartridges containing powerful explosive are attached, are pushed 
A time fuse is lit, and the men retire for the blast. 


ages, of which each contains four explosive cartridges. 
of about five one half 
pounds is good for a yard and one quarter. When sev- 


Hence, a single charge and 
eral tubes are joined, the closed end of one touches the 
explosive of the preceding tube. Ignition takes place at 
the rear end of the last tube, and the explosion takes 
place through the entire mass without interference by the 
wall which separates the tubes. In order to facilitate 
transportation and ignition, each tube is provided with 
a point and a handle. The handle serves to close the 
open end of the tube during transportation, to prevent 
from dropping out and to receive the 


It consists of a piece of pine wood one 


the explosive 

igniting device. 
and one quarter inches long and is thick enough to fit 
At one end it has a hollow eylin- 
The fuse, which 


snugly in the sleeve. 
der for a dynamite cartridge and cap. 
terminates at the cap, is threaded through a hole in the 


handle. A pin serves to connect sleeve and handle so 


Metal from thorium ore gives a 
higher value of 207.1. The con 


clusions of theory are thus con 


firmed, and it is admitted that 
there are several varieties of 
lead having different atomic weights, according to the 
initial metal from which they were derived A new 
field of research is thus opened, and perhaps other 


metals will be found to present distinct atomic weights 
according to their origin, showing that the phenomenon 


supposed 


of transmutation is much more general than is 


Cars in the German Armies.—It is estimated that there 
are at least 20,000 motor cars of the commercial varis 


now in use in the German armies, including tractors for 
and there are also 10,000 trailer cars. Bs 
? 

by 


cars used 


heavy guns; 
sides these there are about 25,000 pleasure 
officers as scout cars and for transportation to variou 


points at the front. A large additional number of plea 


ure cars have been taken by the government for tem 
porary use in the interior of the country, with the in 
tention of returning them to their owners on the ter- 


mination the war 











j ind text books of war stee! cases, jealously 
mrded the published maps of all the lands 
the earth, pamphlet after pamphlet of information 
guarding the terrain and resources of the different 
untric rnered no one knows exactly how, and a 
gh celilinged room which contains, among other simple 
furni nig i huge, soft pine table 
bhi ¢ \ urface of the table top is seldom seen 
f here is usually a map upon it; a map whose limits 
reach to the ery edges, pricked here and there by little 
pins with vari-colored heads; and also, there is usually 
a group of quiet, intent gentlemen, officers of the Army 
leaning over the map, moving the pins here and there 
or shifting wooden or leaden blocks from place to place 
It is in this room that the war game reaches its 
climax it leust in the United States for the officers 
studving the map so intently are members of the Gen 


eral Staff ind they are not playing 


The very title of the game is misleading It is most 
decidedly not a game on the other hand, it is one of 
the hardest, most painstaking studies imaginable, for it 
necessitates in already 
gained knowledge of a host 


SCIENTIFIC AMERICAN 


The War Game and How It is Played 
Mimic Warfare for the Schooling of Army Officers 


W I'THIN the walls of the War College, in the city 
f Washington ire great libraries of military 


then, is war in miniature, the representation upon a 
map of the progress of a campaign or a battle. The 
scale of the map is usually six or twelve inches to the 
mile, for tactical exercises, and on a map of this size, 
every rise and swale, every house and bypath, every 
well, stream, and clump of trees may be plainly marked 
and read 

Every inch of the German Empire is plotted in this 
way, and the sections, about a foot and a half square, 
may be bought by anyone desiring to have them. In the 
United States, the vast labor of making the military 
map is going on daily, though the layman will scarcely 
know it, and in the course of time the location of every 
farmhouse in the country will be Known. Possibly this 
military map is already completed—who knows?—and 
tucked away until needed 

The game is played by two men, or two bodies of 
men. The map to be used is placed upon the table and 
an hour or so before the exercise is to begin each com 
manding officer, designated, respectively, as the Red and 
the Blue commanders, is furnished with a typewritten 
paper containing a verbal outline of the situation and 


the conditions, as to the enemy and the object to be 
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and the other commander takes his turn. The Blye 
commander is given a brief outline of what Red changes 
have become apparent to his advance guard and patrols 
since his last disposition and he makes his conclusions 
and issues the necessary orders accordingly, which are 
executed by his subordinates. 

Then the Red commander takes his turn once more, 
and so they go, alternately, taking or attempting to 
take absolute cognizance of the new conditions which 
confront them and meeting them as best they may until 
the problem is fully developed and the object of the 
exercise is gained. Seldom is the problem continued to 
a conclusion of hostilities, for the object is not to see 
When the um- 
pires and instructors are ready, the entire body of the 


who wins, but to illustrate conditions. 


participants assembles; the field, with its pins and 
blocks in their final positions, is uncovered, and a gen- 
eral discussion of the exercise is inaugurated, with 
criticisms and explanations by the instructors. 

Let us take a small problem and follow it to a econ- 
clusion. A Red force has been severely worsted in com- 
bat, and is, of necessity, in full retreat, shattered in 
strength and rather demoralized by the defeat. This has 
all been set forth in the 
General Situation and 





of matters which can only 


be acyuired by years of ex 
perience : profound recol 
lection of the history of 
battles and campaigns 
which furnish evidence of 


what certain conditions in 


wu timeost invariably pro 
duce i knowledge’ of map 
reading and topography 


which would equip any 
civil engineer er surveyor, 
experience with troops and 
naurches, the effects of gun 
and rifl fire iegisties 
ma thenia ties clear bralts 


and foresight, resource, ce 


Cision nnd pumber of 
ther attributes too hu 
merous te mentior And it 

bot pinyed us i game 
to see whe will win, but to 
vet resulis and experience 
to» profit by the very mis 


takes made 
*Kriegspic comes to Us 
from Germany Im the 
i 


time of Frederick the 


(ireat the game took on its 








| Capt. Blank has been des- 

ignated to command the 
Red rear guard, to cover 
the retreat of the broken 
force to which he belongs. 
His rear guard consists of 
two regiments of cavalry 
and a battery of field ar- 
tillery. 

The enemy is in eager 
pursuit, and unless he ean 
be checked, will soon over- 
take, with his fresh re- 
serves, the fleeing enemy. 
Fleeing is only a faney 
word, for bodies of troops 
are seldom able to retreat 
at any great pace, and 
worn, dispirited men can- 
not move with the celerity 
of fresh troops, inspired to 
greater efforts by the flush 
of victory. 

Capt. Blank knows, as 
an axiom, that time must 
be gained, that the enemy 
must be checked, to enable 
his harried main body to 
gain a little more dis- 
tance; each ten minutes 
that he can delay the 
enemy means a_ precious 
half mile for his general. 





| True, he may gallantly 





first semblance of applica 
tien to the study of the 
rt of war, an outgrowth 
of the game of chess, the 
eerliest war gam It was 
first taken up as a diver 
sion and although in a 


crude form. it achieved 


considerable attention It 
is used now in the instruction of every army of the 
world 

The raison detre of the game is easily apparent 


Modern wars are short and infrequent, and when they 
eceur there ix no time to gain experience before the 
armed clash comes As much of this experience as pos 
sible must be had beforehand in a way which is the best 
swbsatitute for actualities \ great deal of this experi 
ence may be gained by maneuvers, but maneuvers are 
too expensive to be indulged in on a large scale very 
often besides, they must necessarily be held, for the 
benefit of varied ground, in different places each time, 
and of course, on private ground, leased for the exer 
cises: but in time of peace a body of troops may not 


cut up a farmer's land with trenches and march rough 


shed across his fields of waving grain, burn his build 
ings, mine the highway and blow up the community's 
bridges. But you may do all this and more upon a 
iifze sciie map where everything, even an isolated 
sentry post, may be indicated by a pin or a block 


The great organization of the armies which are now 
clashing abroad is due to preparation, worked out by 
tie wur game (s an example of this preparedness, it 
is told of Von Moltke, who was reading a book when 
declaraiion of war between France and 
Prussia in IS70 was brought him, that he only inter 


rupted his reading long enongh to say Volume 3. on 


the second shelf: it is all ready und with only that 
opening of the throttle, the machinery of war began to 
ind t its ther pr tion Kriegspiel, 


Washington, D. C. 


gained: also with small maps of the field, such as would 
be used in actual campaign. Having had a brief time 
to consider the situation, he calls his subordinate offi 
cers about him and issues his orders, written on the 
regular order blanks, as used in service. These sub- 
ordinate officers are supposed to be in command of the 
units and execute the orders of their commander by 
indicating on the table map, with pins or blocks, the 
positions they are to occupy, according to the problem, 
ut the outset. 

When the Blue commander has made his dispositions 
he leaves the room, and his territory or dispositions are 
concealed and the Red commander enters, with his offi 
cers, and completes his preliminaries. Then he com 
mences his advance. There are scales which show how 


far infantry, cavalry, and artillery will advance in ¢ 


minute, scales which show how much road space a com- 
pany, a regiment, a brigade and a division, with the 
ittendant wagon trains, ete., will occupy. The time 
required for every movement must be figured out 
promptly and exactly The commander scarcely ever 
sees the table map, but from his small one makes his 
deductions and issues his orders. Probably in a few 
minutes movements have been executed to represent 
what has oecurred in an hour’s time. His patrols have 
pushed out into the enemy’s territory, actually placed 
on the large map by the umpires who supervise the 
game; his troops have advanced a certain distance, his 
infantry here, his artillery there, his cavalry sccuting 


we out to the front. Then he leaves, with his staff, 


stand his ground and fight 


Large-scale war maps and hypothetical orders in the Kriegspiel room of the Army War College, until his last man or last 


cartridge is expended, but 

when that is over and 
done, there will remain no rear guard to interpose its 
buffer. That will not do. He looks at his map, eagerly 
scanning the winding contours which mark the hills and 
valleys, and quickly settles upon a nearby wooded crest 
for his first stand. Then he issues his orders, writing 
them out for the umpires, although under service con- 
ditions they would probably be oral, with a decided 
snap to them His time scale, cavalry-at-the-gallop, 
shows him that the position half a mile away may be 
reached in two minutes, and the yellov-headed pins 
gallop to the designated point, under the hand of the 
umpire. 

Blank knows, from the General Situation, how close 
the pursuing troops were when he started, and his scale 
shows him how soon they will come up within range, 
hurrying along the road. At the proper time he opens 
fire and, naturally, the enemy is forced te balt and 
deploy, to drive him out with an attack by superior 
force. Witness how the time again enters into the 
problem! The pursuing force is twice as strong as his 
own, four regiments of cavalry. In column of fours, 
stretched out along the road, the four regiments cover 
almost three miles. Before the rear of the column can 
come up, to deploy in‘line, it must cover this three 
miles. Three miles times 4 minutes per mile equals 12 
minutes gained for the retreating main body. All the 
time the deployment was in progress Capt. Blank’s 
troopers, dismounted, and his artillery were pouring ¢ 
fire into the enemy, delaying him even further. And about 


the time the enemy’s deployment was completed, at 
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Blank’s orders, written again, his battery limbered up 
and his troopers mounted, one regiment at a time, and 
galloped up the road, closing up on the main body, 
where they took up another position, and in a few min 
utes the regiment which had been left behind, to act 
for a moment as rear guard to the rear guard, came up 
and joined them. Blank has so far gained a mile and a 
half for his infantry. 

The enemy, as soon as Blank withdrew, mounted up 
and commenced the pursuit again, this time striving to 
round the flank of the rear guard, taking advantage of 
all the natural cover possible to conceal his movements, 
and attempting to get to the retreating main body with 
out encountering the rear guard. 

But this is to be expected. Blank has foreseen this 
and has pushed his mounted patrols, at a stretching 
gallop, out in every direction, for a mile or more, and 
has left patrols at the first position to watch the enemy 
and give him prompt warning of his direction. A mes- 
sage comes saying that the enemy has swept around to 
the north. Another study of the map, lightning quick, 
shows where he may intercept the pursuers, and leaving 
a small force to cover the road, he rides away again to 
the flank, takes position, meets the enemy, forces him 
to deploy, and gains more time, hurrying away to a new 
position before the enemy can inflict any serious dam 
age upon him 

After the exercise is suspended the umpire begins his 
comments He will probably commend Blank’s meth 
ods, but may recommend a closer study of the map, 
pointing out that Capt. Blank has taken his command 
up a precipitous bluff, a physically impossible feat, or 
has blandly forded a stream, impassable except for the 
bridges, a mile away. It is all in the game. 

The most necessary qualifications for the players of 
the war game are Understanding of the conditions 
and situations as presented; decision, quick and accu 
rate, and the clear and proper drawing up of the neces 
sary orders for the movements. 

Understanding must naturally include map reading. 
There is nothing hard about it, but it is necessary that 
a conventional sign be recognized almost subcon 
sciously, to assist in a visualization of the field, and this 
ean only be acquired by practice, practice, practice. 

For locating the positions of the various troops in the 
exercise and for placing them rapidly, a very ingenious 
system has been devised by our officers. For instance, 
when it is desired to show a long column on the march, 
the various elements of the command are represented 
by little oblong strips of cardboard, cut exactly to seale, 
a distinctive color or combination of colors for each 
branch of the service, pinned one behind another on a 
long strip of wood, which may be laid on the map 
When it 
becomes necessary to deploy, to form line to the front, 


intact, covering exactly the proper distance 


the sections are taken from the strip, one by one, and 
pinned to the map in their order of reaching the line. 

A deployed line, or line of skirmishers, is represented 
by small beads, strung on wires which may be bent in 
any shape to conform to the condition of the ground 
which they are supposed to occupy. 

Individual pieces of artillery are indicated by single 
red-headed pins; a battery by a crimson strip of card 
board 
each side, the hands being set to show the exact moment 


A dummy clock with movable hands is used by 


of a certain phase of the 
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times a hundred miles, and the commander-in-chief is 
perhaps twenty miles to the rear. 

But to the house, or tent, which is his headquarters, 
there runs a network of slender copper wires, reaching 
to every point where his troops are in position, and a 
small corps of operators with head receivers clamped 
on are ever on the alert for the incoming stream of 
messages. And as fast as they are received, an aide, 
according to their purport, changes a eolored pin a frac- 
tion of an inch on the map spread out before the Chief 
of Staff, and the map shows whether they, the body of 

















Scales, dummy clock, and indicating devices used 
in the war game. 


troops in question, are intrenched on a hillside, in an 
orchard, or have forded a stream in the face of oppo- 
sition. 

It is a great game, but it is not a pastime. To a lay- 
man, it might appear ridiculous to watch the serious- 
ness and concentration of an earnest class of student 
officers, poring over a map and aimlessly moving little 
pins and blocks about its pictured surface. But in the 
hands of those men the safety of our country lies, and 
the state of our preparedness for war, with our tiny 
army. Our army now numbers thousands—these gen 
tlemen play the map game with hundreds of thousands, 
what we would require in time of war, and they know 
that such a number is necessary—and strive their 
mightiest to learn how to hold the enemy in check with 


‘71 


our little handful until the volunteers may be trained, 
which takes months! May the day of sacrifice be 
deferred ! 


Where Waste Newspapers Go 


HAT becomes of the thousands upon thousands of 

newspapers that are discarded by readers on street 
ears, railroads, and in the homes? The question must 
naturally obtrude itself on the minds of many in the 
hurrying throngs to and from business, who note the 
disorderly litter that collects at terminal stations. 

Waste newspapers are used almost exclusively in the 
manufacture of the cardboard ur pasteboard which goes 
to form the paperboard box in which dressmakers, 
shoemakers, and department stores generally, deliver 
dresses, suits, shoes, etc., and one of the largest fac 
tories in the United States for the manufacture of this 
kind of cardboard is located just outside of Philadel 
phia on the Schuylkill River at Manayunk. 

Long trains of freight cars may be seen at Manayunk 
any day, loaded with bales of waste newspapers, the 
collection of many cities, which have been assembled 
here for conversion into the clean sheets of cardboard 
that will be used later for fashioning a box fit to held 
my lady's gown of daintiest chiffon or tulle 

The preliminary operation of unpacking the bales of 
material which have been put together by waste paper 
dealers is not an agreeable operation to witness As 
the mixed newspaper refuse is sold by weight, waste 
paper dealers are not overcareful in the sorting of the 
material, and tin cans and other heavy materials may 
be surreptitiously introduced at some stage of the proce 
ess of packing the small bundles which are turned i 


by individual collectors of the material. 

If one can stand the choking dust that arives as bales 
are opened and sorted by the busy workers in the paper 
board factory, and he watches the operation of unpack 
ing, he will note the truly miscellaneous character of 
the contents of these bales of “waste paper,’ which 
include newspapers of morning and afternoon editions 
with all their embellishments of scareheads in black 
and red, in company with a miscellaneous assortment 
of paper material like carnival streamers, harlequin 
caps, confetti, empty firecrackers, and all the other dis 
carded paper waste of homes, stores, and streets 

After a rough preliminary sorting in which the heavy 
ier adulterants are removed, the mass of paper is 
ground to pulp in a special beating and washing engine. 
The mass is then led over strainers and the odds and 
ends of tin, bones, wooden toys, iron and woolen mate 
rial that have escaped the attention of the first sorters 
are removed. A special furnace is maintained for the 
incineration of these foreign materials, the ash of which 
is utilized in other industries. It takes a lot of beating, 
pulping, and washing to transform the heteregeneous 
mass of mixed papers, which has the appearance of so 
much useless rubbish and waste, into the clean card 
board material into which it is ultimately fashioned. 

The average suit or shoe box has a story of its own, 
and is not the simple, prosaic article it looks. If my 
lady who unpacks the container of dainty shoes, slip 
pers or garments, as received from the store, could 
reconstruct the materials of which the box is composed 
she would be more amazed than the subject of a fairs 

enchantment; for forests 





action. This is shown to 
the opposing commander, 
and from this indicated 
time he must compute the 
advance that has_ been 
made, by his tables, so 
much a minute for cavalry, 
artillery and infantry, ac 
cording to the gait. 

A scale, pasted upon 
flexible linen 
be bent to conform to the 


which may 


twisting of a road, is used 
to compute marching time 
and distances, and with 
other scales on irregular 
brass plates, time scales 
and sometimes dividers 
instru- 
ments of computation. 


are the principal 


The days when a gen 
eral, from a central point, 
could see his troops in ae 
tion and direct their move 
ments by word of mouth 
from a galloping aide, are 
past and gone. In the pres 
ent day of successive thin 
lines of advance and at 
tack, the line of battle 
which formerly may have 
been four or five miles 








have gone to the making of 
the newspapers which 
form the substance of the 
box, the earth has given up 
clay to its fashioning, and 
interwoten with it are the 
streamers, firecracker cases 
and the various apparel! 
ings of many a carnival 
Added to all this there 
might stand revealed many 
a thrilling story of life's 
comedy or tragedy as told 


in the day’s news 


An Opening for Ameri- 
can Teachers in Germany, 
due to the war, is pointed 
out by the American con 
sul at Breslau. Heretofor 
nearly all the Mngglish 
speaking teachers in Ger 
man schools and universi 
ties, as well as English 
speaking tutors and gov 
ernesses in private fami 
lies, have been Englishmen 
and English women A» 
such persons are now un 
there is a 


splendid opportunity 


for suitably qualified 








long, is now stretched out 
to an attenuation of some- 


The Kriegspiel table on which mimic battles are waged. 


Americans to take thelr 


places, 
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Rifles and 


Construction and Operation of High-Velocity Direct-Fire Rifles and Low 


Mortars 


ship and for rifles in coast fortifications 


were thoroughly 
forehand with the terrain, and were able to place their 


from the forts to be attacked 
is probable that 


were accurately 
the range was found by 
and correcting the errors 
some artificial or natural 
In the defense of harbors by 


-Velocity High-Angle Fire Mortars 


by triangulation from concealed observation points, 
ocated at the ends of a lengthy base line, where instru 
mental observations determine the angles between the 
base line and the lines to the ship; or else the ship is 


ocated by depression finders, such as the Lewis depres- 


sion finder used in our own coast fortifications, which 


automatically record the range when the telescope is 
focused upon the ship 

Dbirect-fire guns are used mainly for attacking the 
armored portions of ships or the parapets of fortifica- 
tions, or bodies of troops in the field—for any form of 
attack, in fact, in which the gunner can sight directly 
on the target 

liigh-angle fire, on the contrary, is directed against 
the thinner horizontal armor employed on the roofs of 


turrets, or on the one or 





more protective decks of a 
warship. In field opera- 
tions it is used against the 
roofs of armored cupolas 
and the vertical protee- 
tion of whatever kind, 
which may be protecting 
the garrison ln field op- 
erations in the open, the 
S-inch field pieces use di 
rect fire where it is pos- 
sible; but because of the 
concealment, natural and 
artificial, of the troeps in 
modern fighting, a large 
part of this attack must be 
aimed through information 
given by observers in posi- 
tions on eminences or in 
aeroplanes. 

‘Direct fire’ is used 
with high-velocity guns 
elevated to not more than 











Loading the 11-inch siege howitzer. 


15 degrees. 
“Curved fire’ is used 
with howitzers of low veloc 











ity, elevated to not less 
than 15 degrees. 

“High-angle fire” is used 
with mortars of low veloe- 
ity, elevated to not less 
than 45 degrees 

At the present writing it 
is established that the best 
armor-piercing shot fired 
from the most effective 
direct-fire gun is impotent 
on the present side armor 
at ranges consequent on 
angles of elevation about 
fifteen degrees, The veloe- 
ity is so greatly redueed 
by the resistance of the air 
that the remaining mo 
mentum of the projectile 
merely serves to shatter it 
helplessly againat the 
heavy ide armor of the 
target lbirect tire has to 
day a sure limitation of 
'h degrees, and will have 
for some time to come 
The limiting angle for in 
direct fire or mortar fire 8 
likewlae reatricted but 
from a very different 








the French (Schneider) semi-mobile Ll-inch slege howitser, 


epee 


chee 


At angles of elevation 
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above 65 degrees the time of flight becomes so great 
as to be prohibitive, and this marks the limit for 
the highest angle of mortar fire. There are other con- 
siderations involved in the strength of carriage and 
irregularities of flight above this angle, but these are 
subordinate to the unavoidable objection of excessive 
time of flight 

Of course, it is understood that to make a hit, it is 
essential that moving target and flying projectile arrive 
at the same spot at the same instant. 
In firing at a maneuvering battleship 
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in range but little greater than was previously attained 
at 65 degrees. So on, by successive reductions of charge, 
the range is shortened with successive zones of fire till 
the minimum limit is reached. 

The limiting range is for an angle of 65 degrees with 
the smallest powder charge that will result in stability 
of flight. Stability of flight means that in spite of the 
low limit of velocity and the limiting twist of the rifling 
of the bore of the mortar, for high velocity, the gyro 


Radium Water 

JITH the discovery of the marvelous physical 
properties of radium, it seemed to be expected by 

the general public, somewhat irrationally, that its medi- 
cal properties would be equally marvelous. The conse 
quence has been that a number of hasty claims on be 
half of the curative properties of radium have been 
made which have been subsequently abandoned, and 
there is now some danger that the public, finding itself 
repeatedly misled, will prove itself 

skeptical of results which have un 





the element of time of flight thus be 
comes a most important factor, and it 
will be readily admitted that the time 
the projectile is in the air should not 
exceed one minute. By changing course 
and rate of speed, the commander of a 
maneuvering ship, in such a long in- 
terval of time as this, can readily place 
her at other than the predicted or an 
ticipated point where she is expected to 
be when the shot strikes. This limit 
points, at the outer range, to an angle 
of projection not exceeding 65 degrees, 
since at this angle it takes the projec 
tile over a minute to perform its path 
of flight 








doubtedly been achieved. But for some 


time work of a perfectly sane, sober, 
scientific nature has been carried out 
by the Radium Institute of Londen and 
its report, published in the Aritish 
Vedical Journal, contains results of a 
sufficiently startling, if not sensational, 
character. The apparatus employed in 
treating different diseases ts of various 
types, consisting of flat varnished ap 
plicators, rectangular, square, and cir 
cular; the superficial area ranging 
from 0.7 square centimeter to 28 square 
centimeters. They are made in three 
strengths; full strength containing an 





amount ef radium sulphate equivalent 





It is a peculiar coincidence that with 
limiting restrictions so widely diver 
gent, the scope of angles of projection 
is about the same. The total change in 


elevation for direct fire is limited ft 
15 degrees, and that for mortar fire to 

20 degrees These limitations of the 

upper angle thus prescribed place a great restriction on 
the attainable range. On this account it has been nec 
essary to resort in mortar fire to what are called 
“zones.” It is, of course, essential to cover every yard 
of range between the outermost and innermost limits 
of fire 

At a maximum velocity, within the power of the gun, 
behind a given projectile, the maximum range is at 
tained at 45 degrees, but the minimum is not attained 
at 65 degrees. The only way to get less range after 
this angle is arrived at is either to reduce the powder 
charge or increase the weight of the projectile, or both. 

Since the longest ranges are of little value, on account 
of the inherent inaccuracies, it was decided in Uncle 
Sam's service to build a mortar only strong enough to 
earry the heaviest projectiles to moderate ranges. <A 
comparatively light projectile was designed for the 
outermost zone. With this projectile a certain portion 
of the total range is covered. The limits of this lighter 
projectile of S24 pounds weight are between a maxi- 
mum of about 12,400 yards for 45 degrees, to a mini- 
mum of about 8,700 yards at 65 degrees elevation. 

With our latest mortars, of greater length and using 
a sharper nosed projectile, an extreme range of 19,000 
yards has been reached. These are being emplaced at 
Panama. 

An approaching battleship is fired upon by mortars 
at the outermost range, and finally arrives at safe 
anchorage on account of the limiting angle of 65 degrees 
elevation, which results in the shortest possible range for 
the mortar under the restriction formerly adverted to. 
Alive to this situation, the mortar man employs a 
heavier projectile of 1,046 pounds weight, the same as 
that used in a 12-inch direct-fire gun; and so reduces 





Note the siege railway at the rear for bringing 


pyright by luternational News Service 


A battery of French howitzers emplaced on concrete platforms in an 


open field near Verdun. 


scopic action of the elongated projectile shall still be 
sufficient to keep it steady in flight. The wobbling of a 
spinning top that is dying out is an illustration of the 
effect that a too low velocity might have on a projectile 
fired from a gun. There is danger of the projectile 
“tumbling” end over end. 

To give the mortar crew time to change the power 
charge from one zone to the next, a certain “overlap” 
of zones is provided. The next lower powder charge is 
so prescribed that at 45 degrees elevation the range will 
be somewhat greater than the charge next above at 65 
degrees. To meet all these requirements, eight zones 
of fire are prescribed and the conditions met are here- 
with illustrated. 

With such complications involved, and in considera- 
tion of the fact that the mortar crew is hid behind 
protecting parapets and does not even see the moving 
turget attacked, results are marvelous. A mortar crew 
in recent firings obtained seven hits in eight shots at 
a range approximately 10,000 yards, or nearly six miles. 
Chat all difficulties have been met and overcome, in the 


















up the ammunition. 






to 10 milligrammes of radium bromide 
to each square centimeter, and half 
strength and quarter-strength rhe 
smallest applicator contains 7 mill! 
grammes and the largest 150 milli 
grammes. Capillary glass tubes tilled 
with radium sulphate closely packed 
are used for insertion into openings in the body, in 
cases where the diseased area could not be reached in 
any other way; their length varies from 2 to 4 centi 
meters and their diameters from 0.2 to 6.5 centimeter. 
The radium emanation is sometimes collected in glass 
tubes or meta! containers and used with appropriate 
screens, exactly as the radium salts are used, due re 
gard being paid to the gradual fall in radio-activity re- 
sulting from the decay of the emanation. It is also 
dissolved in distilled water or a weak saline solution 
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and administered by drink 
ing or injection. The ra 
dium water is prepared by 
bubbling radium emanation 
through distilled water 
which is then slowly drawt 
off into bottles The hot 
tles are sealed and care 


fully packed for detivery 





to all parts of the kingdom 


Relative angles of elevation and trajectories of The apparatus at the In 


shells from 12-inch rifles and 12-inch mortars. 














Pheer 2206 ves covered by 
nmer Zone 
aheut Wie re 


Zones of fire of mortar batteries, 


his powder charge aa to attain the same or but slightly 
Kreuter range at his best angle of 45 degrees with this 
projectile than was previously attained at 65 degrees 
elevation with the Hehter one, He thus establishes a 
necond vone of fire that will last him til the enemy onee 
hore aerives at the angle of safe anehorage, as it may 
he culled, of G8 degrees, Onee again the powder charge 
Is reduced so that the angle of 45 degrees will result 


Greates? Possible Range of Mortar Fer henid of dlrength of Wall } 
about (2000 yds 


—- 
Pa es ut os Elevation for :2* Rifle 
a ‘ 
Ps 9 oo 
\ 

A “ 
rd AS 
/ . 5 

‘2 
— allie 
i. a Te construction of a range 

Yi \ table and adequate method 

ad ~ ‘ 

- \ of correction for abnormal 
conditions of atmosphere, 
wind, and travel of the tar- 

mac get, that will give a mor 

™ \ tar crew a fair chance of 
hae 
\ te a hit, is an achievement in 
e Weerlap abe? S34 yas ver of cuter Lene and nest imner , ’ er 
Uectea? posed Rangel, * 4" hots fee Pion Zone and ney? inne which the servants of 
fer stability of fiignr | Range “whew | Uncle Sam, who are re 


| sponsible for this accom 

plishment, find a solid de 
gree of satisfaction, In no 
foreign country har so 
ereat a measure of suCcCENS 
heen attained by the methods of mortar fire 


Package for Parcel Poat.-A_ patent, No, 1,107,399, 
for the invention of Ira A, Milliron of New York city, 
has issued for a parcel port package in which the eush 
joning effect ia secured with littl weight by utilizing 
air cushions in the form of wrappera having a number 
of inflatable compartmenta and enclowed in a container 


stitute is designed te give 
solutions with an activity 
from 1 to 2 millicuries per liter, an activity much 
greater than the best of the radioactive water from 
natural sources, 

As a drink radium water would prove an expensive 
luxury, since a very moderate sized bottle costs two 
and a half dollars 

The present writer, on being asked to sample the 
radium water did so before learning its cost, and after 
ward estimated that he had drunk about a dollar's 
worth, 

Radium water has the flat taste one associates with 
distilled water, together with a curious faint sity 
flavor, and its effect, so far as the writer's experience 
goes, in to render one extremely sleepy for the eoat of 
the day 

For these rensonsa alone it la not probable that madium 
water will ever rival a John Colllne of any similar 
preparation as a beverage, even for millionaire t'on 
sidered as a medicine one “done” ta of no time it has 
to be taken continuously for some the, aed the pation 
who starts taking radium water usually bas to oon 
sume about one hundred dollars’ worth before ite bene 
licial effects are perceived 
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tive for the reproduction of sound vibrations. 
Mr. Thomas has invented another diaphragm for 
sound reproducers which overcomes certain ob 
jections by producing a metallic diaphragm 
which in recording and reproducing qualities is 
superior to mica, far less expensive, smaller in 
same capacity of sound reproduc 
practically 
whereas mica diaphragms are of 
their laminated 


size for the 
jing and recording, and 
indestructible, 
life because of 


which is 


very short 

structure 
STEREOPTICON SLIDE 

APPELBAUM, 1560 Broadway, 


CARRIER.—F. A. 
Mm. By Be Be 


invention provides a slide having a movable} 
member for use in conjunction with means pro 

vided in the carrier for moving said member; 
provides a carrier having a plurality of pockets 


for holding slides, and operative means in each 
of said pockets for 


members ; 


operating said movable 
and provides a carrier having operat- 
nature mentioned, furnished 


for actuating 


ing means of the 
with manually operable 
the same 
CHLCROFORMER.—J. S. Obtva, Maximo 
Gomez No. 1 Regla-Habana, Cuba. ‘The object 
in this case is to provide a device which is 
sanitary, as it can be easily taken apart and 
sterilized, which can be quickly and easily at- 
tached and removed from the patient, in which 


means 





CH LOROFORMER, 


the amount of anesthetic administered can be 
easily regulated, and in which the anesthetic 
before being administered to the patient is 
spread over a large area to facilitate the 
evaporation of the same. 
SIGNAL FOR SUBMARINE 
A. Lovecrove, 8 Campbell Road, Halifax, Nova 
Scotia, Canada. This invention 
floating device equipped with a 


| 
VESSELS.—F. 


provides a 
signal or sig 








SIGNAL FOR SUBMARINE 


VESSELS. 


nals operable from a_ station within a _ sub- 
merged vessel; provides means for liberating at 
will said device; of signals 
carried by said device and operable from within 
the hull of the submerged vessel; provides suit 
able devices for communication 
with the inmates of the submerged vessel; pro 


submerged vessel 


provides a variety 





establishing 


Vides means for supplying a 
with atmospheric air; and provides means for 


elevating a submerged vessel or for assisting in 
the elevation thereof. 

SMOKE AND FUME FILTER.—E. H. Gae- 
NON, 116 House Bldg., Pittsburgh, Pa. This 
invention has reference to improvements in 
devices for cleaning and removing various sub- 
Stances from smoke fumes and the like, and 
particularly to devices for filtering and clean- 
ing the smoke and fumes from smelters and 
other similar devices. 

BUOY E. W. Sxkonprere, 526 17th St., 
Brooklyn, N. ¥. The buoys in use at present 
for mooring purposes have several objection 
To obviate these, Mr. Skoldberg 
provides a buoy which is practically unsinkable 
and unaffected by the rough usage to which it 
is subjected, and which is adapted to give| 
within certain limits and relieve the strain on 
to jerking caused by 


able features. 


the mooring chain due 
Wave motions. 
DENTAL HANDPIECE.—A. CAMPBELL, care 
Spokane Dental Supply Company, Chemical 
Building, Spokane, Wash Mr. Campbell has 
invented an improved dental handpiece adapted 
for use in holding dental tools. The construc- 
tion of the device is such that it may be ad- 





justed quickly for gripping or releasing the ; for obstetrical purposes; and it is so con-| due to their length, results in the fibers break- | table and the output thereof materially in 


The | 


secured to the companion 
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shanks of burrs or other tools. 
handpiece is made up of 
parts and compri pair of 
which may be readily opened or closed by turn 
ing a knurled nut. 


The improve 


ss a 





with an adjustable frame for 
plurality of removable or 
stamp elements whereby the 
lengthened or shortened 
length of the word, 
stamped or printed 
HORSE PROTECTOR. —J. W. 
| talfour, N. D. This invention provides a de 
vice for effectually protecting a horse's moutt 
| from attacks by bot-flies, at the same time al 
i lowing normal breathing of the animal. It als¢ 


supporting «s 
device may be 
according to the 
name, or legend to be 
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HORSE PROTECTOR, 


provides for a protector so constructed and ar 


latter may eat or drink without the necessity 
of removing the protector. 


Mardware and Tools, 


LOCK FOR HAND BAGS.—J. PartTMmann, 
778 Prospect Ave., Bronx, N. Y. A stud is 
| mounted on a frame member of the bag, this 
stud having bearings in which the terminals of 
a handle are journaled, there being a tongue 
frame member, for 
movement in a recess in the stud, so that the 
terminal of a bolt member, disposed for mov 
ing in a hollow portion of the handle and in a 
guideway in the stud, may move into an open- 





| ing in the tongue to hold the tongue relatively 


to the stud and with the frame members to 
gether 

ELEVATOR WRENCH.—G. F. Lesus, Elec 
tra, Texas. This inventor provides a device for 
use in rotary drilling machines for supporting 
the drill pipe and for. holding it from rotation 
during the releasing of the several joints of 
the pipe when it is necessary to withdraw the 
drill from the well hole. 

STRAIGHT EDGE. 
Browder St., Dallas, Tex. 
case is to provide a tool especially adapted for 
paper hangers’ use, wherein mechanism is pro 


G. W. 
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STRAIGHT EDGE. 


vided in connection with the straight edge, for 
compensating for warping or bending, to per 
mit the edge to be returned to its original 
straight condition. With the present invention 
the straight edge will not warp so readily as 
the usual construction. 

TONGS.—J. H. Kunns, Tulsa, Okla. Ad- 
dress Cuny & Spillers, same place. The object 
here is to provide tongs wherein an operating 
lever or handle is provided 
operates a curved short lever or gripping jaw, 
the tongs being especially adapted for use with 
pipe or other articles of circular cross section, 
and wherein the article may be quickly grasped 
or released. 

PIPE CUTTER.—J. T. BopkIN, care of City 
Water Co., Chattanooga, Tenn. The invention 
relates to devices for cutting pipe, more espe 
cially water pipe or other large pipe which is 
in use, for the purpose of making connections, 
ete. An object is to provide a device the use 





; of which will save time, labor, and expense in 


comparatively few 
spring jaws 


interchangeable 


ranged that when in place on an animal, the in case the person carrying the 


The purpose in this 


with which co-| 


1| structed that the component parts thereof can 
be readily put together and readily separated 
from one another according to the necessities 
of actual practice; and when assembled they 
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, ing off at the rear ends. Besides, the fibers do 
not offer the proper resistance for 
The present invention 
defects. 


brushing. 
overcomes the stated 


; can be locked in any desired position of adjust- 


ADJUSTABLE HAND STAMP.—W. Dow :-| ent by the operator using the same. 
ING, 3605 Grand Central Station, New York, ROCK DRILL.—M. Smiru, Bisbee, Ariz. 
N. Y. The invention provides a hand stamp | The improvement refers to rock drills, and | 


2! more particularly to the drill bits used in rock 
drilling and of that type provided with a side 
*| inlet through which either air or water, or 
*| both, may be introduced under atmospheric or 
‘| forced pressure. 
COMBINATION TOOL.—L. B. Smirnu, Col 
Place, Wash. This invention relates to a 
combination tool involving primarily a wagon 
1/or buggy wrench of novel form adjustable to 
adapt it to nuts or burrs of different 
>) Associated with the shanks of the wrench in 
practice, and co-acting therewith, are formed 
different tools. 


>| lege 


sizes 


Heating and Lighting. 

GASOLINE LIGHTER.—C. F. Hoorer, care 
of Hoofer Novelty Co., 324 Division St., Spo 
kane, Wash. ‘This device is capable of being 
carried in the pocket and the wick may be 
ignited by means of a spark struck from a body 
when abraded by steel, and wherein the move 
ment of a single element extends the wick, 
strikes a stream of sparks in the direction of 
the wick, igniting the same, and wherein the 
wick when not in use is retained in a closed 
receptacle. 

SAFETY EXTINGUISHER FOR 
F. Kricn, 564 E. 158th St., Bronx, New York, 
N. Y. This extinguisher is for lamps burning 
oil, petroleum and like liquids, and is arranged 
to automatically extinguish the burner flame in 
case the lamp is upset, to allow of carrying the 
lighted lamp about by a person without auto 
matically extinguishing the burning flame, but 
lighted lamp 
stumbles and loses hold on the lamp, then the 
flame is automatically extinguished. 





Household Utilities, 

SALT SHAKER.—A. Menpewson, 482 Marcy 
Ave., Brooklyn, N. Y. This salt shaker pre 
vents caking or lumping of salt within the cel 
lar and secures a free discharge of the salt, 
and also provides for the return of any salt 
that may accumulate upon the outer face of 
the discharge plate 

SHADE HANGER.—W. Troganosk!, Patch 
ogue, N. Y. The shade holder has two vertical 
guide-bars spaced apart, around each of which 
there is slidably disposed a guide member hav 
ing a shade bracket, a cord being secured to 

}one of the guide cord passing 
over a member at the top of the guide bar on 
which the guide member is mounted and then 
member at the top of the other guide 
bar, a second cord being secured to the other 


members, the 


over a 























SHADE HANGER. 


member at 
The ends 


guide member and passing over a 
the top of the last named guide bar 
of these bars pass between clamp members for 
holding them with the guide 
brackets at predetermined heights. In the 
brackets there are recesses for the ends of the 
| shaft of the shade roller and means provide 
| for preventing the longitudinal movement of 
the roller relatively to the brackets. 

TRAY HOLDING ATTACHMENT FOR BED 
| STEADS.—S. A. Beecnie, Box 325, San Mar- 
| cos, Tex. This invention includes one or more 
shelves or trays adapted to be swung over a 
bed for the purpose of bringing food, drink, or 
other article into proximity to a patient. The 
trays are also adapted for vertical adjustment, 
and the vertical rod in which they are sup- 
ported is secured to a bedpost detachably. 

PERCOLATOR.—P. Pons and C. 
BAULT, Sylvan Lake, Alberta, Canada. 
provides a _ percolator 
different 


members and 





ARCHAM- 
This in 
which can be 
sizes and 


vention 


manufactured in forms, 


cutting pipe. | styles, by means of which infusions of varying 


EXTENSION LADDER.—P. E. Jonunson 
and E. ANpeRSON, 302% 14th St., Brooklyn, 
N. Y. The invention provides a ladder capable 
of being extended in a very simple and secure 
manner. To accomplish this, use is made of 
extension connecting with 
other by adjustable rungs or steps and adjust- 


side pieces each 


ably secured to the main side pieces of the! 
ladder. 
SURGICAL INSTRUMENT.—N. C. Morse, | 


care of Emergency Hospital, Eldora, lowa. The | 
invention relates particularly to instruments | 


degrees of strength can be prepared from tea, 
coffee, and other substances, with extreme ra- 
pidity, with employment of a minimum heat, 
which is well adapted for use by hunters, 
campers, prospectors and the like, as well as 
in the household. 


BROOM,.—-H. J. Srruve, care of The Desh- 
ler Broom Factory, Deshler, Neb. This inven- 
tion relates more particularly to the long 
whisk brooms in barber shops and like places. 
The long fibers in these brooms do not properly 
reinforce one another and the strain exerted, | 


LAMPS.— | 


| bricks to prepare them 
| mechanism 


Machines and Mechanica! Devices. 
FLEXIBLE COUPLING.—wW. J. 
New Brunswick, N. J. The object of this in- 
ventor is to provide a coupling arranged te 
insure the proper transmission of power from 


FRANCKE, 


one shaft to another, even should such coupled 
shafts be out of line or out of center, to re 
duce the wear of the parts of the coupling to 
a minimum and to allow convenient replacing 
of worn out or broken flat springs or shims 
without requiring renewing of the keepers of 
the flexible connections. 


\ 


HAND FIREARM.—M. Navarro and #& 
Navarro, Amiras 2, La Piedad, Mexice. The 
invention pertains to hand firearms of the 


Luger type, in which use is made of the recoil 
to render the firearm automatic as to ejecting 


shells and reloading. It 


provides 


improve 


i sane 





HAND FIREARM. 


ments in hand firearms of the above type 
whereby the firing may be produced period 
ically on the user pressing the trigger or the 
firing may be rendered continuous until ail or 
a desired number of cartridges have been tired. 

SHIP'S ENGINE ROOM SIGNAL.—0O. K. 
BoGsTRaND, 179 Carroll St., Brooklyn, N. ¥ 
This inventor provides a signal, embodying in 
dicator instruments and a third member op 
eratively connected with both of the first 
mentioned instruments to disclose by the opera 
tion of the machinery if the directions trans 
mitted through the signal instruments are put 
into effect; provides means for disclosing by 
the use of said instruments the condition of 
the machinery of the vessel; and simplifies the 
construction of the signal and ip 
stallation. 


mechanism 


PUMP.—J. E. Weaver, Box 272, Twin Falls, 
Idaho. ‘This invention relates more particu 
larly to balanced compound pumps of the re 


with translating 
plungers and swinging, reciprocating pump 
members It provides a pump in which the 
power required to pump liquid is reduced to a 
minimum by balancing the moving parts of the 
pump 

OILER.—F. W. Fravin, Naples, 8. D. The 
oiler is for use with crank or wrist boxes, or 
in any other position where it is desired to 
feed lubricant by force to a bearing or the like 
wherein a container is provided for connection 
with the bearing or other part to be oiled and 
other mechanism operated by the moving of the 


ciprocating type provided 


| rotating element for feeding the lubricant 


ee ] | BRICK CLEANING MACHINE—J. 0 
i, 

7 | SwisHer, 615 Rosselle St., Jacksonville, Ma 

? 7 ee |The invention provides a machine especiaily 


adapted for removing mortar and the like from 
for reuse, and 
for thoroughly cleaning the entire 


surface of the brick, and for finally 


having 


discharg 


| ing the brick in condition to be used again 


APERTURE 
jJeach, Conn 


GATE.—C. A, Currig, Sound 
This invention relates to attach 
ments for moving picture machines, and par 
ticularly to that part known as an aperture 
gate, and has for an object to provide an im- 
proved structure for use in with 
films provided with a plurality of rows of 
pictures, 

UNIVERSAL STONEWORKING MACHINE 

©. Baver, 681 EB. 29th St., Brooklyn, N. Y. 
Among the objects of the invention is the pro- 
vision of an attachment for an ordinary polish 
ing machine whereby the grinding wheel 
be adjusted vertically simultaneously with the 
usual adjustments of the radius arms of thé 
machine. 

STAMP FEEDING MECHANISM.—J 
Inarrka, Habana, Cuba. This 
vides mechanism having means for varying the 
speed of the feed of the stamps; provides a 
machine arranged to readily effect the duplex 
action; and provides adjustments for regulat 
ing the speed and the feed, 
adjustments is easily and readily obtained 

CONCENTRATOR a. P 
5th Ave., Tucson, Ariz 
in concentrating ores and is cheap to manufac 
An object of the 
device in which a great 
effected, and having a 
portion to its size. The device is of a portabie 
nature. 

CEMENT TILE MAKING MACHINE... F 
R. Korrze and W. Gittarp. Address the lat 


connection 


may 


{Invention pro 


access to which 
McInTing, 445 8 
This device is for use 
ture inventor is to provide a 
economy of water is 


large 


capacity in pre 


ter, Box 624, Stratford, Canada. The object of 
the invention is to devise a machine in which 
all manual! labor will be dispensed with in re 


moving the tile from the mold to the receiving 
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. ° _me cr } ee t le ore eco AWAY RAILWA OR TRAMWA VEHICLES.! wood, N. J Among the objects of the i . 
LEGAL NOTICES ' . SS ee ae atirsie. 
A. H. SrocKHAUSEN, East Adelaide, and W./| tion is to provide a toy adapted to be projected 

(i. BRIN ORTH Adelaide, S. Australia Aus-| into the air either by means of a catapuit, 





OST HOLI DIGGER. W G. Strowes eninge 
I : y I t je e block consists of a bed and a pro-| crossbow or some other means, the device being 
; t I , rovide 
: ‘ jection rigidly fastened together or formed of} so constructed as to glide gently to the ground 
; - : neces ! vie ind having upon one side a spring| after being so projected 
! t t r repairs 
if b r i nt NW i 
























































































: itch engaging a rocker pivoted to the track ‘ : > t : 1. 
lave an invention which you wish ¢t is pro ar in : 7 ; roy i BALDWIN, Lake mon N. Y. The 
‘ ~ mae , ‘ ‘ ets ».| 2nd co ted to a suitab operating lever.) design of the invention is to provide an attrae 
patent you can write fully and freely t funn 2 en r , hes sated nd tl hiock i a : ‘ 
& ¢ tor adv » reda to the best way of t t t a t is " es a eteat ye a ee * ‘pon | tiv toy, and one that may be made to serve 
; st , ; the rail or removed therefrom either by a lever) the purpose also of a weathervane It is so 
obtaining prot ‘ ' a nd etche ra pe , 2 , : . < r : 
aadel é s aa * ap PR Fe { rlongside oy - k, or it i " perated by | constructed with regard to the frame bearings, 
. ever and rod [ro cor nier cabir ¢ } ‘ eV ‘ } were » eve 
the d xpla ratior Movers and Their Accessories, ; . et that the device will operate even in an 
STATION PLATFORM ( M SWEDBERG 
All comn nm a rictly confidential PARK PLU¢ Hw. J. I i |p lL. P 
" aig _ = 9 : 13 Willow Pla Yonkers, N. Y. The inven-| 
djur ¢t ora ten ver riod o ‘ k jdt t Stl nd Ov s , 
" " f t x ding a peri t ie a , ‘ ‘ aiiced tation plat 
more tha x ar nabl 6 In Many cases t I K t r P 
I \ re t track is curved, and dea 
to ads regard to patentability without any t 
‘ ; ’ v1 ming th yap r 
xper t t. Our Hand Book on Patents | ject is t ! " rein the 
; ores ging I tween t irved track 
. nt 6f r req t This explain our trod 1 t r a i 
. | tl plat ind t body f tl ur 
met | rm t mn regard to PATENTS ley ’ ! ! , , that id t P 
roar ' I \ t [ s t 1cclder t 
TRADE MARKS. FOREIGN PATENTS. et« at { nts or electrod thus p nt 4 1 : 
} I ring r iving et it ir et 
All patent eured through us are described | '"* ' I ae ‘ ons ‘ voided 
without cost to the patentee in the SCIENTIFIC INTERNAL COMBUSTION ENGINI e 3 : : 
AMERICA) - Celerate | Sei ELECTROPNEUMATIC AIR BRAKE SYS 
TRY rEM 1. P. Cosrettoeg, care of O'Flahert 
7 s ‘ ( ( I ur t 1 to 4 
MUNN & COMPANY . ae ee |G W. 107th St., New York, N. ¥. This inver 4 
; tion pre | imple brake system whi ar A iM 
16 SROADWAS »R ' tx t rg t of r, and . . ag) Mh 
361 Bt Al 1 \ NEW YORK ; and at litt ost applied to standard \ t Bei ha } 
Branch Off 625 F Street, Washington, D. ¢ ‘ t tic fluid brakes. which is automatic in : AS A 
ket r the i nd ne \ i a. 
. ‘ ’ - q| action and uniform in operation and wil - 
Classified Adverti — 
assifie vertisements \:, 
OD ~ = | 
Adverti« in thie column te 75 cents a line Ne - eq] b | | 
teas than four nor more than 12 lines accepted. Count Railways and Their Ac« *. r + ome ft } 
seven words to the iine All orders must be accom . , B ; . tt t +—_r 
panied by a remittance RAILWAY TI \. K f W 1 : t ‘ eae Se i a TOY WINDMILI 
‘ P . . ¢ my 4 ae j 
s I M I tes ST. | 
a to tl aatruction and tenance rai 14 } 1 i 
Ss 2 2 
AGENT -_ und the ma al t thereof to provide cries re P| m— , sy } exposed place for a long period without atten 
DROP DEAD ONES —-AWAKI Grab this new ; > / A } tion or re \ single piece of wire is 
rvention er ‘ 2 . 
~ _ — fleld esa } r d to the frame having a shaft 
ie pr Marg 4 ; == F Tht ry © or axle about which the wind wheels revolve 
arth ker sell —_ a , “ . 
we h fol ee i a socket or sl for a suspension rod, and 
Dene a do, O af nd A. 9 I ns for the connection of the weathervane 
i. 2 i Pr roY MOTOR BOAT.—H. Bercn, 109 W 
: 75th St.. Manhattan, N. Y., N. Y The inven 
ACE T I t Sa le ¢ 1 and 
ive i f e fronts and office w ELECTROPNEUMATIC AIR BRAKE SYSTEM tion provides a prime mover, the motive power 
Any nm | Big demand ever hereof may be ead ne uickl r¢ » 
- ‘A { ties —~_ Rear wher iv I readily and qui kly renewed: 
Metallic Let { ‘ N. Clark St., Chicago, U.S.A provides a toy the parts whereof are easily and 
RAILWA rik N sate tl ikes ) 
INSTRUCTION t the trait it als 
“ t vi rer t t ] I tt sal is ] 
LEARN ro WRIT ADVERTISEMENTS nent t for ra 1 railways A 
Karn $25 to $100 week We can positively show . , P > a ae tandard pn ati yst ras an tro 
t vail how te increase your salar Prospec awtmes ¢ : , ' ert". | pneumatic systet ind the change from one to 
tus free Pace Davis ( Dept. 89. Chicago, Il! pr 1 \ channe l ind t ) d ral , 
, tt other ur ide simultaneously | 
amps ir nnect therewith «© h are ir 
PATENTS FOR SALE uniform position on all the ties 
¥Y-SQUARE. COM ‘ I ) seve Pe o ere &) 
PPR i eee Mi [NATION Pot L. even AUTOMATIC TRAIN STOP.—RB. D R Pertaining to Recreation, 
1e14 For full art i widress H Box wm 4 r Sf Bing! tor N. ¥ | s Inver y > : MR IE 
New Yor :, : ; CONVERTIBLE DUMB BELL .8 La rOY MOTOR BOAT 
tlor particu refer ‘ i r auto ELLA, 316 Baltic St., Brooklyn, N. Y This 
POSITION WANTED itically ntr ng tt! perat I Luiway | improv vent refers to a dumb-bell of the con 
EXPERIMENTAL Mecha € exceptional i tra wher th rakes W ipplied in t type that is to say. it can b or readily renewable provides a toy the parts 
tiv abilit ic t with " neerr t t ! r r t th rted fr ) ret or yielding du wll to| Whereof ma e separated for transportation 
a id + “y ~ i al he 1 t I : 7 : — rt , . danger “ . a I r ling a solid dumb-bell, the weights and quick ind readily issembled and pro 
‘ , ul which are adjustable, whereby the article is| Vides a toy with a simple and efficient rudder 
' ee AUTOMATIC TRAIN CONTROL SYSTEM. | of u rsal application 
tT! VY . oe P . “le 
INQUIRY COLUMN ML. WINN. R 4 Pate inven COMBINED CIGAR LIGHTER AND CUT Pertaining to Vehicles, 
7 uae tion 1 t to t 1 pping or| TER L. BE. Graspercer. General Delivery SAFETY ELECTRIC CIRCUIT SYSTEM 
D> t ‘ M ‘ . ' 
. oo = ght ~ ae. po a other fectir ng t i of an| Richmond. Va An object of the invention ts| W. Bows Maple Ave., Hastings-upon-Hudson, 
' ! rder. If you ipparat whi tself ntr i y ‘ to provide a device by means of which a cigar| N Y rhe invention provid 1 key controlled, 
tu these @ tn writ at one ‘ 1 we iy ; ' : r 1 » havwir } y re 
= . . - add { io ort tr I a plication | eytting or clipping mechanism may be operated | ™ov: olt having on each end a bridge 
th ' ‘ ss 0 6 i 
tt formation he no charge for r enabling a train, passing along a track, to! simultaneously with the lighting mechanism at| @dapted to connect two adjacent springs, each 
r ‘ necessar Ti the numbe ‘ 1 nter ng . . ar of enringce he , eire si 
. . ' = ' aton rs ke — es Tr act ‘ ‘ paced at i rvals along | q single movement \ further object is to pro-| pair « pring ing ir ircuit with a single 
spond promi the inquiry may be repeated the t it i rast rai and lower! vide means for returning the parts to normal batter and being associated with any usual or 
Munn & Co.. In these I one t t position when the device is not in use well Known ignitior ontrolling switch mounted 
Inquiry A Wanted the name and address RAIL JOINT.—W. M. GLotreLty, Ohlopyl COMPUTING MECHANISM.—J. V. Souper 
of a manufacturer of a machine to print and label | I’ I primary purp het to provide a| 379 Prospect St., Meadville, Pa. This improv 
=e oS ae ‘ 2 — . that w ring t practically cor ment is adapted to be used with any desired 
rT vo 9 unted the ne d address ; : : A ' 
f ker whame ed nal hed bone cine ° nding . ‘ r ing stocK | mechanism, as, for instance, it may be com 
ingu \ ( Wanted to buy ar soluble, | | as ks, Jolts and jars in passing there-| hined with a recording machine in the form of 
non-Susible and opaq plastic aterial to be used in a typewriter and associated with the mech 
i i ‘ wcturing tobac pipes of special . , . ; . 
a i anism thereof so as to be operated ry the 
ime \ Wanted the name and address usual number of keys provided on that kind of 
f the owner of a sex i hand aeroplane motor from hanis 
+*- " 
j —— a rYPEWRITER APPLIANCE.—E. E. Kaser 
fu anufa wh ‘ ake a t t W. V. Humpte, and E. G. REMMERS Address 
\ Wanted tt am OSS the last, Majestic Bldg., Oklahoma, Okla. The 
of a glass manufectu wh an biow «a lass 
a le rd ippliar permits the paper in continuous 
ing \ Wa 1 the and address trips to be used in the typewriter, thereby 
ofan facture { mw Lick 1 plate onomizing in tin by eliminating removing 
glass used for name plates and | umber - pins : ripe . — SAFETY ELECTRIC CIRCUIT SYSTEM 
Inquiry N , Wanted the name and address . in A wn oe separate sort - paper. To! 
fa manufact r wh ble t ppl n attach ’ this end mechanism is provided for supporting | * ; 
sible on et. al , aa i ; Giveweh Which 4 bow the dash board, or the like, of the vehi 
snap faste . iw IMPROYED RAIL JOINT | cle, whereby, when the vehicle is left in locked 
Inqt \ Wanted th and address condition with the ignition switch open, a 
of a manuf t wt ’ uppl ve material in Pa a ~ { : 2. . 
he terial seems to be eather com S) } stranger attempting to start it will first turn 
posed and attached to a canvas botto over, and w \ perat vit q facil (5) tne the switch into operating position, causing the 
! v Wanted the name ar a Snerees it " nnect wit t tandard car ) ; 4 | sounding of an audible alarm, and without 
f som tented ct 1 devic w hic save / 1 . s 
o ~ pe en gg + - a Be . now - . onstructed L 7 Ae being able to start the engine because of the 
will br la lemand. It " t t é ‘ vl t t ) rs in time to s T - . \ break in the ignition circuit 
pen I " ' ‘ 1] as WwW 4 har . Y 
Af t n ar i it I lott I the drawing 
In ir \ Wanted 4) nar and address t It ind how it i | YT a 
. , , | * . 
cs manufacture sistribut fa machine which ipported t t \ a Nore.—Copies of any of these patents will 
will clean bot 1 doul burlap bag . : 
ally bea . ; RAILROAD TI », J M 1A Wester ve furnished by the Screntiric AMERICAN for 
’ 
uiry No. 94 Wanted t ecure a patented He. Ohio " ntion 1 { to improve ten cents each Please state the name of the 
i : " 
ghich can be snufactured at small cost and oe ' { dt »bject is patentee, title of the invention, and date of 
around which good business could be built ‘ . + i 
Ine 7 Wanted the name and address | to provid ted that whi this paper 
f manufacturer f Scuffer Shoe insuring t | t I n 
to whic! ra red — rYPEWRITER APPLIANCI! We wish to call attention to the fact that 
. ‘ppv ‘ we are in a position to render competent ser 
Some Big Store Needs AUTOMATIC TRAIN CONTROI oo. 2 vices in every branch of patent or trade-mark 
You—-For Important F ; , f Kyron Millett. O pia,| rolls of paper suitable for fair and carbon) work Our staff is composed of mechanical, 
‘ : 4 
Work at a High Salary Ww nvention provid 1 roadway with| copies, and a roll of carbon or impression) gieetrical and chemical experts, thoroughly 
t wing ‘ tinuou I of gna rranged in| paper, and for conducting the said strips iD! trained to prepare and prosecute all patent 
; the t f ea pair % on oppo-| superposed relation beneath the platen roll of applications, irrespective of the complex nature 
the railway track ar " 1 at a| the typewriter, and for severing the strips of| o¢ the subject matter involved, or of the spe- 
. remggsion . distat q to twe ocks, tl nals of the| paper transversely into sheets of suitable size,| .iajjzeq. technical. or scientific knowledge re- 
ne t pair ng arranged to lap r or break! after they have been written upon quired therefor 
* 
¥ pa t t ding palr Nt ‘ reliable GAME APPARATUS JOHANNA L RYAN Wwe also have associates throughout the 
Ww t at nt ne kK gnal syst is provided ire of (¢ A. Thurow, 2609 8S. Clinton Ave world, who t in the prosecution of patent 
rne ga . MINE CAR DOOR LATCH PLATI J. R.| Rochester, N. Y This invention has for its| and trade-mark applications filed in all coun- 
ha b . LEM Si] Monros Ave Scranton I’a object to provide a game apparatus having a | tries foreign to the United States 
to grasp ther Among the principal objects which the present | board with a side wall therearound, there being | MuNN & Co., 
free for the asking ir ntion h in view are to protect the| at one side of the board an inclosure with two | Patent Solicitors, 
r ary and @ re 
, w for ng the door opening to| openings into which a player may roll a num-| 361 Broadway, 
. . provid ib latche ind to simplify and] ber of marbles Means are provided to act as New York, N. Y. 
tLconomist |raming School - . . , 
h n tl nstruction of cars of the charac guides and obstructions in rolling the marbles! pRranch Office 
y r na ! | into the openings in the inclosure. 625 F Street, N. W., 
241-247 West 39th St, New York City OTC] LOCK FOR STOPPING RUN-| TOY AEROPLANE.—F. Reiss, Collings-| Washington, D. C. 
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Notes for Inventors | A Typewriter Improvement.—Thaddeus | 
New Deeds Required for Huerta Pat-| Cahill, of New York city, has secured a| 
ents.—Recognizing that patents for in-| patent, No. 1,097,789, for a typewriter | eo oe 
ventions and trade-marks, issued while | designed to prevent the operator from | No No 
Huerta was in power, were lawfully granted | Printing letters one on top of the other at Bolts Flanges 














under a law that considerably antedated the end of the line. 

that regime, and that they are protected Shielding the Cigar from the Wind.— 
by international convention, the Mexican | Edward S. Clifford of New York city, has 
Patent Office has rescinded its previous or- | patented, No. 1,106,495, a wind shield for 
der voiding such patents and (trade-marks. | lighted cigars in the form of a thimble 
It will be necessary, however, for all paten- or tube closed at its outer end and so fitted 
tees who obtained their grants during the | loosely over the lighted end of the cigar 


Huerta regime to procure new titie deeds as to provide air passages around the body 


if they wish to maintain their rights. These | 
deeds will be issued on application, and 
without the payment of the small fees that 


were required under the previous ruling. 

A Charles P. Steinmetz Vepar-Bastiber| 
System.—Patent for the invention of | 
Charlies P. Steinmetz, No. 1,097,062, pro- | 
vides improved means for exciting mercury 
rectifiers utilized in converting alternating | 
current into uni-directional current in 
vapor-rectifier systems. 

New Textile Effects in Printing.—Wil- 
liam Berry of Nunhead, England, has 
patented, No. 1,097,075, a method of 
printing by which to secure more realistic | 
textile or other effects for use in adver- 
tising leaflets or posters, picture post- | 





eards, ete. | 

An Automatic Train-Stop.—In patent | 
No. 1,097,457 Paul Neree Mathis of New 
York city provides a train-stop by which | 
to prevent cars equipped with air brakes | 
from passing a danger signal except under | 
direct orders and at slow speed. | 

An Eye and Nose Guard.—Pablo Horacio | 
Cordovia of Havana, Cuba, has secured | 
patent No. 1,097,538 for a protector for | 
the eyes and nostrils against dust and | 
other flying particles. 

Wire Nails for Railway Ties.—To pro-| 
tect wooden railway ties against crush- 
ing strains patent No. 1,097,564 has been 
issued to Andrew Stark of Chicago, in 
which a multiplicity of wire nails are set in 
the material of the tie immediately under | 
the rail. 

A Novel Amusement Apparatus.—George 
C. Hale of Kansas City, Mo., in patent 
No. 1,097,627 amusement ap- 
paratus for exhibiting at low altitudes 
pictures taken from lofty points, so that 
persons who because of weak or nervous 
condition cannot go to high altitudes, can 


enjoy the scenery visible from such points. 


An Improved Submersible Boat.—Pat-| 
ent No. 1,108,192, issued upon the inven- | 
tion of Gustav M. Lagergren of New Lon- 
don, Conn., is for a submersible boat in 
which is provided an improved operating 
mechanism for the hydroplanes or steering 
blades so that they may be conveniently | 
brought into any desired steering position | 


to assume an in- | 


shows an 


and as easily caused 
operative position against the sides of the | 
vessel. 

Three John Scott Medals Awarded by 
the City of Philadelphia.—The City of 
Philadelphia, acting on the recommenda-| 
tion of The Franklin Institute, has made 
awards of the John Seott Legacy Medal 
and Premium to Adolph Spielman, of 
Philadelphia, for his Cloth Cutting 
Machine; to Jesse W. Reno, of New York, 
for his Esealator, and to Charles 8. Bat- 
dorf, of New York, for his Coin Counting 
and Wrapping Machine. Mr. Spielman’s 
invention is an electrically-driven portable | 
machine which euts up to 150 thicknesses | 
of material at time to any desired 
pattern. The cutting is performed by an} 
endless chain, the links of which are made | 
in the form of knives, and which travels 
at a rapid rate. The escalator of Mr. 
Reno is for carrying persons from one level 
It con- 


one 


to another in comfort and safety. 
sists of an inclined endless belt made in 
small sections hinged together. Pro- | 
jJections on the landings register with the 
links and enable the passengers to step on 
and off the device without timidity. Mr | 
Batdorf’s coin counting and wrapping 
machine accurately counts and wraps coins 
of one, five, ten, twenty-five or fifty cent 
denominations inte crimped cartridges con- 
taining twenty, twenty-five, forty or fifty 
coins as desired. The machine handles 350 
coins a minute and rejects counterfeits 
automatically. It is now in use in several 


| tenn 


|impersonations previously portrayed upon 





banks. 


thereof. 

Improved Wireless Antenna.—In patent 
No. 1,106,945 Nicholas J. Jeffries of At- 
lantie City, N. J., provides an improved | 
form of antenna which is portable, col- 
lapsible and extensible, can be employed | 





jas either a transmitter or receiver and | 


quickly hung from the limb of a tree or| 
other support. 

Economizing Space in Railroad Cars.— | 
In patent No. 1,106,169, John G. F. Tho-| 
England, economizes | 


mas of Chiswick, 


| space in railway motor coach by sloping | 


the floor downwardly from the middle 
toward both ends and locating the motors | 
or engine between the central elevated or | 
raised portion of the floor. 

Illustrating the Operation of Stock Ex- | 
change.—A game device has been patented, | 


| No. 1,106,090, by Charles H. Gessner of | 


Bergenfield, N. J., 
illustrate by suitable apparatus the method | 
of operation on the various exchanges of | 
the country, particularly the stock ex-| 
change. 

Multiplex Record Holder for Sound Re- | 
producer.—Hyman E. Markel of Nash- 
ville, Tenn., in patent No. 1,111,716, shows | 
a sound reproducing machine having a} 
novel construction for bringing successively 
into operative position the cylinders ar- 


which is designed to 


ranged in series. 

A New Gillette Razor Patent.—King C. 
Gillette of Brookline, Mass., has secured | 
patent No. 1,111,721 for a safety razor | 
which includes novel features in the handle | 
devices and in the means for securing the | 
blade and facilitating its application and | 
removal. 

Buttoning False Teeth into Place.— 
Grover C. Otrich and Julius L. Bischof, of | 
3ellville, Ill., have secured a patent, No. | 
1,101,810, for securing dental plates in| 
position in which snap fasteners are em- | 
ployed, the ball being anchored to the jaw | 
and the socket carried by the dental plate. | 

A Phonographic Record Holder.—Fred 
Evans, of Summit, and Malcolm Campbell, | 
of Englewood, N. J., assignors to Patented | 
Devices Company, New York city, present | 
in a patent, No. 1,101,623, a phonographic | 
record holder, in which disk-shaped parti- | 


tions are supported between standards. 


A Pistol which Illuminates the Target.— | 


|The purpose of patent No. 1,095,686, se-| 


eured by Albert Lee Webb of Sudbrook, 
Md., is to illuminate the target and to| 


|indicate by a fuller or brighter light the 


sighting point. The broad idea is not| 
new, as readers of the Screntiric AMERI- | 
can know, but this modification is inter-| 
esting. 

Cumulative Antenne Effects.—Walton | 
Harrison, of Brooklyn, N. Y., in a patent, 
No. 1,097,974, provides a receiver for wire- | 
less communication in a system in which 
the responsive effect of a number of an-| 
and separate wave detectors is | 


'rendered cumulative and thereby made 


more distinct, and also rendered less < 
regular. 

Motion Acts Combined with Moving | 
Pictures.—Jacob Saudek, of New York | 
city, has obtained patent No. 1,099,207, | 
for combining motion acts and moving | 
pictures. After the cessation of the living | 
impersonations the moving picture appara- | 
tus instantly reproduces in succession the | 


the film. 

A Wireless Telegraph Patent Granted 
to Lee de Forest.—Lee de Forest, of New 
York city, in a patent, No. 1,101,533, 
presents a system of wireless telegraphy in 
which the horizontal receiving antenna is 
divided into two parts, each connected with 
an intermediate detector and corresponding 
with a substantially horizontal transmitting 
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Our Eighth-Year 
Truck Tire 


A Truck-Efficiency Problem Solved 


Tires constitute the greatest problem of truck efficiency. 
That problem has now been solved by Goodyear. And 
in the doing of it a new standard has been set in truck 


service. 


For the last eight years, Goodyear experts have been 


concentrating on heavy service truck tires. 
they have built 29 distinct types. 


In that time 
For one type alone— 


the 1915 Goodyear S-V—no fewer than 74 separate tire 
structures have been built in the aim for perfection. 
Each new structure has been exhaustively tested under 


most rigid working conditions. 


Some 2100 tires have 


been so tested and watched. Development has kept 
step with actual known requirements. 





The result of this eight-year continuous progress is our 
1915 Goodyear S-V Truck Tire. This tire marks to-day’s 
finality in truck tire efficiency. It has solved a big prob- 
lem for concerns that want to get the most out of their 


trucks. 
a matter of tire efficiency. 


For owners know that truck efficiency is largely 











S-V Truck Tires 


AKRON, OHIO 








See These Advantages 


Applied in five to ten minutes. 
No rights or lefts. No wedges, 
flanges, bolts or bands. 1915 
Goodyear S-V Truck Tires are 
pressed on the wheel. Go on to 
stay. No trouble through tires 
working loose, because the pres- 
sure at which they are applied— 
a minimum of twenty-five tons 
exceeds any stress or strain the 
tire can ever receive in actual 
use. 


Flat treads. Better load dis- 
tribution, traction and wearing 
quality. Absence of special 
fastenings means a lighter and a 
trouble-proof tire. 


A Rubber-and-Steel 
Welding 


The steel base is a corrugated 
channel, to which is vulcanized a 
layer of hard rubber. By a 
Goodyear process, the steel, the 
hard rubber, and the soft rub- 
ber tread are welded into one 
inseparable unit. 


Remember all that has been 
done in the attainment of such 
tire perfection, efficiency, and 
economy. The work done by 
the men in the Goodyear Ex- 
perimental Department in the 
development of Goodyear Tires 
costs us $100,000 a year. It is 
the price we pay for your insur- 
ance of tire value. 


Reduce Tire Mile Cost 


It will pay to ask us to tell 
you of concerns using 1915 
Goodyear S-V Truck Tires, and 
how they have reduced cost per 
tire-mile. It will interest you to 
learn how these concerns are 
saving equipment—the load—the 
driver’s time—how they are 
keeping trucks in commission 
day -in-and-day-out by using 
Goodyear S-V Truck tires—to- 
day’s last word in truck tire 
efficiency. 


Writing and asking questions 
involves no expense or obligation 
on your part whatsoever. 


Write to-day. 


THE GOODYEAR TIRE & RUBBER COMPANY, Akron, O. 
Makers of Goodyear No-Rim-Cut Automobile Tires 


(2095 
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Remember— You Sit Right 
Over the Wheels 


When vou consider that the passengers in the tonneau 
are directly over the wheels it is apparent how import- 
the springs 

comfort ean only be 











ant a feature are 


Riding 







attained by equipping 








our car with the right springs, not too flexible, not too 
tiff, vet strong enough for perfect security 

Detroit Springs are especially designed for the particu- 
or car upon which they are to be used 






Our engineers decide upon the composition of the steel, 

and thickness of the leaves and the exact 
emperature of the ¢/ heat tre These specifi- 

cations determine hardness, flexibility and resilience to 
1 certainty, and the finished spring is tested to prove 
very quality 





tl gots ms 






alments 










Detroit Springs Are Guaranteed for Two Years 

An exclusive feature that further adds to their riding comfort 

s the self-lubricating cup Near the end of each leaf is a cup 

ed with a long-lived lubricant that prevents squeaking and 
reduces friction 


_Look for Detroit Springs 


»ver the wheels will experience 








our next car You who sit o 














ling that will repay you 
for the interesting book From the Ore to the 
You will be amazed to learn what care and 





accura are involved in the making of a perfect spring 





Detroit Steel Products Company 
" 2230 East Grand Boulevard, DETROIT, MICH. 
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23rd EDITION NOW READY OF 





endricks’ er Resister 


OF THE UNITED STATES 


FOR BUYERS and SELLERS 


WITH WHICH HAS BEEN INCORPORATED 


“THE ASSISTANT BUYER” 


ESTABLISHED 
23 YEARS 


PRICE $10.00 
DELIVERED 


ABOUT 
1,750 PAGES 


PUBLISHED 
ANNUALLY 


The Lists for Buyers and Purchasing 
Agents are Grouped 
under headings represented in the index by about 45,000 classifica- 
and specialize minutely in products used in the contracting, 
electrical, hardware, iron, mechanical, mill, mining, quarrying, rail 
and kindred trades. General products, covering multitudinous 
varieties, are also listed 


The Lists for Sellers 
Architects, Automobile Builders, Brick Mfrs., Canners, Con- 
tractors (Building and General), Elevator Mfrs., Engine Builders, 
Mfrs., Machine Shops and Foundries, Mill and Factory 
Steam Fitters’ Supplies, Stone Producers and Workers 
(Quarries included),and many other lists of great importance to sellers. 
S. and STATE GOVERNMENTS, 


tions, 


road 


in lude 


i urnbe r 


Supplies 


For many years the Register has been used by U 
MUNICIPALITIES, RAILROADS and PUBLIC SERVICE CORPORATIONS, 
MANUFACTURERS, JOBBERS, DEALERS, EXPORTERS, ARCHITECTS, 
e NGINEERS, CONTRACTORS, MINING COMPANIES— in fact, nearly all con- 


f institutions who buy or sell in a large way. 


his National Register for Buyers and Sellers is generally ad- 
far and away the best of its kind. 


S. E. HENDRICKS CO.,, Inc. 


SOLE OWNERS AND PUBLISHERS 
WEST 13th STREET NEW YORK CITY 


WARNING Vhen you orderea a ricks’ Register be SURE you are ordering the GENUINE Register 
which is published by S. Hendricks Co., Inc., 2 West 13th Street, New York City 
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Legal Notes 


Joseph B. Church 
Chureh died on June 26th at 
Washington city Mr 
Chureh was a well-known patent attorney, 
profession In 1885 In 
Mr. Melville 


Prior to this, he was an official of 


| Attorney Dies. 
| Joseph B 

lhis residence in 

having entered the 
association with his brother 
Chureh 
ithe Patent Office, resigning the position of 
examiner of interferences during the in- 


cumbeney of which he rendered the de- 


cision in the celebrated telephone inter- 


ference case. He, from his earliest practice, 
held a high place in the profession, and was 
}much esteemed for his ability and sterling 
“ee 

A Decision on Reduction to Practice 
In Thomas vs. Stewart, Commissioner 
Ewing has held 


has sold or parted with the property rights 


that where an inventor 
to an invention which has not been reduced 
to practice by him, and the owner of such 
property rights has caused the 


to be reduced to practice with reasonable 


eonce ption 
diligence, the right of such owner is secure 
whether or not the 
to the reduction to practice. 


econtribut a 
In the course 
of his decision, the Commissioner suggests 
that it frequently happens that inventors 
of ability are 
struction, or are so 


inventor 


not good in matters of con- 
absorbed in their crea- 
tive work as not to be interested in the 
detail involved in a reduction to practi 
Limitation Omitted from Some Claims. 
—It was held in Rollman Manufacturing 
Hardware Works 


limitation expressly stated 


Company v. Universal 
that where a 
in some of the claims of the patent is 
omitted from others it cannot be read into 
them to avoid a charge of infringement 
Terrorizing a Trade.—It has been held 
in Atlas Underwear Company v. 
210 Fed. 347, that 


an injunction would be granted to restrain 


( ‘oope I 
Underwear Company, 


the owner of a patent from attempting to 


enforce his rights by terrorizing the trade 
or customers of competitors through a 
succession of threats which he never at- 


tempts to carry out. In another case, 
Clip Bar Manufacturing 
Steel Protected 
Fed. 874, the court hel 


fringement given by the owner of 


Company 
Concrete Company, 209 
d that notice of in- 
a patent 
to customers of a manufacturer of a similar 
if in good 


| . 
article, and even threats of suit, 


faith, are within its rights and not action- 


able as acts of unfair competition 





Registration Renewals Not Subject to 
Examination.—The Court of Appeals of 
the District of Columbia, in the case of 
Commissioner of Patents v. Standard Oil 
Company of New York, has held that the 
renewal of a trademark registration confers 
no new rights, and that a request for re- 
}newal is not subject to examination as in 
the case of an original application. 

The Steinberger-Hewlett Interference. 
|The United States Circuit Court of Ap- 
peals in Electric Company v. 
| Steinberger has affirmed the decision of the 


General 


District Court, Eastern District of New 
| York, decreeing that Hewlett was the first 
jinventor and entitled to a patent. Pre- 
| viously in the Pateni Office in the inter- 


| ference involving Hewlett’s application and 
| Steinberger’s, the other party’s patent, the 
|Examiner of Interferences had awarded 
| priority to Hewlett, and the Board of Ex- 
aminers in Chief affirmed his decision. The 
Commissioner of Patents reversed the de- 
cision and awarded priority to Steinberger 
and the Court of Appeals of the District 
of Columbia affirmed the Commissioner's 
Now the United States District 
Cireuit Court of 


| decision. 


Court and the Appeals 





have gone back to the decision of the 
|}Examiner of Interferences. The Circuit 
| Court, however, pointed out that the suit 


| Was in no sense an appeal from the Court 
jof Appeals of the District of Columbia, 
there being testimony in the record which 
|was not before that tribunal. The case 
{turned upon a sketch sent by Steinberger 
| to a co-worker of Hewlett, the important 
|point being whether the sketch disclosed 
|the subjeet matter of the invention in in- 
| tecference. The Cireuit Court held it did 
jnot. It is interesting to note the question 
of priority of invention as between these 
two inventors was the subject of six de- 
|eisions, the first, 
, being in agreement and differing from the 
third and fourth. 
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Boys! = 


iA MAKE LOTS Fun’ Isto ay so! 
r OF TOYS boysnever tire of build. 


4 g. lif ke steel 
ht N mod with the Erector— 
. ats, acropla elevators, 

(i ) ricks, wa et And 
ees h the electric motor you 


run many of the models, 










You can 
build over 
300 models 


some 21 feet long, some 8 feet 
high. And they will be exactly 
ag as Tia. Metin ets 
like real steel construction. This 


is because I made the Erector gir- 
ders with turned-over, close-lapping 


edges. 





The Toy with Girders Like Structural Steel 


It’s the finest of all Christmas gifts 
Your boy cana _ build 
and quickly—he doesn’t get 
discouraged. “The models are stiff 
and strong and won’t wobble. 
Mysto Electric Motor comes, with- 


for boys. 

= 
easily 
] 


out extra charge, in all sets over $3. 
Toy dealers sell the Erector. Eight 
Sizes, $1 to $25. 

It’s printe 1 in colo ind filled with 
pictures of models. Send dealer’s name 
and I’|I also mail free copy of my boys’ 
magazine, Erector Ties, explaining prize 
offer for new mode Write me today. 


A. C. GILBERT, Pres. 


THE MYSTO MFG. CO. 
73 Foote Street New Haven, Conn. 
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Low EST EXISTING PRICES 


MAGAZINE CLUB Lisp 





WRITE FOR IT! 


J. M. Hanson-Bennett 
Magazine Agency 


~ the largest in the world — furnishes all 
Magazines and Newspapers at Lowest 
Possible Club Prices, and gives the quick- 
est, most accurate, and most reliable service. 


Save Magazine Money! 


Our 1915 Catalog (44 pages) lists more 
than 3000 Periodicals and Club Offers. 
It’s a Big Money Saver and is Free to 
you for the asking. The name J. M. Han- 
son-Bennett is the accepted stamp of re- 
liability and promptness in the magazine field. 


War Map of Europe 


(In Colors.) Almost 


2x3 Feet in Size. 25 cts 


Send Us YOUR TODAY ! 


Name and Address 


J.M. HANSON-BENNETT 
Magazine Agency 


620 Brooks Building CHICAGO, ILL. 
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3,243 plants are now filled with this sunshine 


The Electrical 
found that 


in the plant. 


It reflects the light, 


throws daylight into dark corners. 
lighting bills. 
can see better. 


on electric 


work better, because they 
sanitary interior paint. 
and water, without killing the gloss. 


is the most 
with soap 


Testing Laboratories, New York, 
Rice’s Gloss Mill-White gave 19% to 
36° more daylight, depending upon the conditions 


instead of absorbing it. It 


It enables employees to 





A Few of Many 
Users 


w Motor Car Co. 
w Car ¢ Detroit, Mich. 
lak ¢ Rochester, N.Y 
Razor Co 
Boston, Mass 
abo & Co roy, N. ¥. 
ewriter ¢ Hartford,Conn. 
General Fire Extinguisher Co 
Providence, R. I. 





Waltham Watch ¢ Waltham, Mass. 
United Shoe Mact ry Co 
Beverly, Mass. 
Seaconnet Mills Fall River, Mass 
Lancaster Mills Clinton, Mass. 
Whitin Machine, Whitinsville, Mass 
New Nashaw a Mill 
New Bedford, Mass 
Graniteville Mfg. Co 


Graniteville, 8. C 
West Point Mfg. Co.,West Point, Ga 
Quissett Mills New Bedford, Mass 
Berkshire Cotton Mfg. Co 
Adams, Mass 
Foster Machine Co., Westfield, Mass. 
Bullard Machine Tool Co 
Bridgeport, Conn 
Massachusetts Mills in Georgia 
Linsdale, Ga. 
The Pell City Mfg. Co 
, Pell City, Ala. 
Indian Head Mills of Alabama, 
Cordova, Ala 
Pelzer Mtg. Co Greenville, 8. C 
Waterbury Farrell Foundry and Ma- 
chine Co Waterbury, Conn 
Tremont and Suffolk Mills 
Lowell, Mass 
Whitman Mills, New Bedford, Mass 
Diamond Chain and Mfg. Co., 
Indianapolis, Ind 
Chadwick-Hoskins Co : 
Charlotte, N. C 
Merrell-Soule ¢ Syracuse, N. Y 
Brighton Mills Passaic, N. J. 
Renfrew Mfg. Co., Adams, Mass. 
Hood Rubber Co., Boston, Mass. 
Greylock Mills Co., N. Adams, Mass. 
Utica Steam and Mohawk Valley Cot- 
ton Mills Utica, N. Y. 
Dwight Mfg. Co 
Chicopee, Mass. and 
Alabama City, Ala 
Wm. A. Slater Mills, Jewett City, Ct. 
Fall River Bleachery, Fall River, Mass. 
Edwards Mfg. Co., Augusta, Me. 











Because it stays white longer than any other gloss 
paint, Rice’s Gloss Mill-White requires /ess Srequent 
repainting. Another striking economy and convenience 


is that 7¢ can be applied over cold water paint. 


It saves greatly telling what it has done. 


Moreover, it 
It can be washed 


guarantee. 


Why it is better than imitations 


Rice’s is the original Mill-White; all others are imitations and 
they can imitate only for a short time. For this is the only Mill-White 
made without varnish. For that reason it does not crack and scale like 
others; it does not flake off with the jar of machinery. It is made 
by a special process, discovered and owned exclusively by the makers. 
There can positively be no substitute which gives as good service. 
“*Mill-Whites’’ may look as good when first put on. 
But six months’ exposure will prove their inferiority. By that time 
many are so yellow that they might be yellow paints. Repeated tests 
have shown, without a single exception, that Rice’s remains white longer 
than any other. 


Guaranteed to Remain White Longest 

Rice’s Gloss Mill-White is the original ‘‘mill-white.” All others 
are imitations. It is the on/y gloss paint which contains no varnish. 
For that reason, we guarantee that if Rice’s does not remain white 
longer than any other gloss paint—applied at the same time and under 
the same conditions—we will give, free, enough Rice’s to repaint the 
job with one coat. We also guarantee that, properly applied, Rice’s 
will not flake or scale. You cannot lose under this guarantee. 

Sold Direct from Factory 

Rice’s Gloss Mill-White is sold direct from the factory in barrels 

containing sufficient paint to cover 20,000 square feet—one coat. 


Write for Sample Board and Booklet *‘ More Light’ 


RICES 


GLOSS 


MILL-WHITE 


Imitation 


U. S. Gutta Percha Paint Co. 
23 Dudley Street 


Providence, R. I. 


invite stringent comparison of Rice’s 
with every other interior finish. 


Below are a few letters, out of literally hundreds, 
Still stronger proof that it is 
best can be secured im your own case, by our open 
Now is an opportune time to repaint; we 
Gloss Mill-White 








What a Few Users 
Say 


Has been on for three years and 
is still in excellent condition.—Batrd 
North Co., Providence, R. I 


We are indeed astonished to note the vast 
amount of daylight created by this paint 

especially where we were formerly 
forced to use electric lights all day. Nou 
find it entirely unnecessary. Agreeably 
surprised to observe how easy tt is to 
keep clean.—Knotair Hosiery Co., 
Philadelphia, Pa 


The most practical interior finish we 
have ever used on walis and ceilings 
We imagine we will show an increase of 
between 20 and 25% in light.—K. J. 
Reynolds Tobacco Co, Makers of 
Prince Albert 


Find it very satisfactory indeed.— 
Gillette Safety Razor Co. 

The best thing we know of 

Silk Co., Paterson, N. J 


H. Doherty 


Tested it in competition with several 
other makes. The architect and owners 
respectively, Mr. Pitt and Canadian 
Yale & Towne Co., agree that yours is 
the best in appearance Ff. Telford, 
Niagara Falls, Ont 


Still pleased with the finish which was 
applied three years ago Is in as fine 
and permanent condition as when ap- 
plied General Fire Extinguisher 
Co., Providence, R. I 


Out of six comparative tests, Rice's Mill 
White leads Killingly Mfg. Co., 
Killingly, Conn 


We gave your paint a severe lest in con- 
nection with several brands and your 
paint stood the test the best, and gave 
complete satisfaction The American 
Pin Co., Waierbury, Conn 


Have used it for several years It 
increases the light very materially and 
creates a very clean, wholesome effect 

Royal Typewriter Co., Ine., Hart 
ford, Conn 


Altogether the best thing of its kind 
we have ever seen The Belle Meads 
Sweetmakers, Trenton, N. J 


The difference in appearance is almost 
beyond imagination The same gloss 
and whiteness remain to this day 
Greylock Mills, North Pown “. Vt 
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123 Pleasure and Commercial Vehicle 
Manufacturers list the certainty of Conti- 
nental Motors as first in the specifications. 


For out of the eight good qualities for 
which any Truck or Car is selected, six de- 
pend on the motor alone. 





V Silence v¥ Economy 
¥ Power Vv Flexibility 
V Speed Simplicity 
V Endurance Appearance 
Fontinental Mators 
cert 
™ In these six particulars, Continen- 


tal reputation for excellence is years 
long, world-wide, and unassailably 
Supreme. 

Thus does this Standard Motor 
establish the worth of the manu- 
facturer’s product in which it is 
installed. 

For this reason Continental comes first 
in the specifications 

For this reason 123 Manufacturers make 
sure of sales and satisfaction by building 
into their product the Certainty of Conti- 
nental Motors It is irrefutable that this 
standard Motor, representing one-fourth 
of the total manufacturing cost of a Car or 
Truck, guarantees three-fourths of its 
potentiality for service 

See that Continental Certainty is in your 
next Car 


CONTINENTAL MOTOR MFG. CO. 


Largest exclusiwe Motor Builders in the world 


DETROIT, MICH. 
FACTORIES: DETROIT and MUSKEGON 






















































The Three Great War Numbers 


OF THE 


SCIENTIFIC AMERICAN 


With hundreds of illustrations and accurate data concerning the great European War, the Armies, 
Navies, F orts, \ecrovlanes, and Submannes of the various Nations, together with descriptions of their 
methods of fighting. Every article written by an expert authority 


THE PRICE OF THESE NUMBERS IS 25¢ EACH. THEY ARE INCLUDED IN THIS 


SPECIAL TRIAL SUBSCRIPTION OFFER 


Sixteen numbers of the Scientific American and 
three War Numbers, 25c each, all for 
Muan & Co., Inc 
361 Broadway, New York City O D ll 
ey ne Dollar 
Every issue of the Scientific American from now on until the end of 
the War will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies 


Vame 
Clip and fill in the coupon now. Send it with $1.00, money 
. or postal order. You will want to preserve these important 
aeeres numbers of the Scientific American 
Po One year (52) numbers including War Numbers, $3.00 


MUNN & CO., Inc., Publishers 
361 Broadway New York City 
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|The Military Resources of Turkey 
! Concluded from page 459.) 

aid has captured or sunk some of the Rus 

sian merchant fleet. The most important 
engagement was one between the “Moltke” 
and a squadron of Russian battleships and 
cruisers, in which each claimed the advan- 
tage. The Turks state that a Russian bat- 
tleship was severely damaged, and with 
the other Russian war vessels fled to Se- 
bastopol. The Russians claim that a divi 

sion of the Black Sea fleet, returning from 
a cruise to Sebastopol, engaged the “Goe 

ben” and the “Breslau.” They state that 

the 12-inch guns of the flagship “Admiral 
Edstafry” landed with damaging effect 

jupon the “Goeben"” which, utilizing her | 
great speed, withdrew and joined the 
“Breslau.” This vessel, being an unar 

|} mored ship, took no part in the fight. 


| Field Gun and Aerial Projectiles 
(Concluded from page 453.) 
producing material at F is intended to 
increase the visibility of burst. As the 
two explosions are separated by a consid 
erable distance, the chance of fragments’ 
| hitting is increased, and the flame from B 
would explode a balloon. The efficiency | 
}of the projectile for land warfare has not | 


| been appreciably decreased by these modi- 
fications. 

Bombs or “drop projectiles” adapted to 
be dropped from aircraft are of rela- 
| tively simple construction, as they do not | 
lhave to withstand the accelerating force | 
" of powder gas. <A _ typical projectile is 
lshown in Fig. 7. The firing pin A is 
locked by the screw B to make explosion | 
impossible during transportation or on | 
jlanding. A safety wire F, which is re- 
moved before dropping, is an additional 
| safeguard. When the bomb is dropped the 


resistance of the air causes vane (' to ro- 





tate, which unscrews the screw B and re- | 


leases the firing pin A. A stop pin G 
keeps the firing pin from rotating, but does 
not interfere with its forward motion. On 
impact the firing pin A strikes the deton-| 
ator D and explodes the high explosive | 
charge BP. 

It is rather early to predict the ultimate 
usc of such bombs, but in so far as field 
armies in the present war are concerned, 
it is safe to say that due to the limited 
weight that the largest airship can carry 
their effects will not be any more terrify 
ing and will be far less important than 





|}those of the enormous number of gur 
| projectiles, which are thrown with greater 
accuracy and usually from guns that can 


Among recent United States patents | 
} may be found several assigned to Fried 
| Krupp Aktiengesellschaft, on searchlight 
| projectiles. These projectiles are arranged 


| 
g be seen by those attacked. 


|}to burst in the air, throwing out a number 
of “candles” or luminous bodies that light 
up the surrounding country for a consid 
erable area and reveal the movements of 
the enemy. Each candle is provided with 
‘a parachute that unfolds as soon as it has 
| been discharged from the cell, so that the 
candle will drop very slowly and will burn 
for a long time before striking the earth. 
The arrangement of such a projectile is 
shown in Fig. 8. It is similar to a base 
chamber shrapnel, and is provided with 
the usual time fuse A and bursting charge 
B. The interior of the shell is provided 
with a number of candles each fitted in 
a casing C. The fuse is set to burst the 
projectile when it is on the descending | 
part of the trajectory, and as soon as the 
leandles are disengaged from the shell, the | 
caps D are thrown off by a spring A, which | 
releases the parachute F' (see Fig. 9). At| 
the same time the candle is ignited by | 
means of the match G. After their ejec- | 
tion the candles fall slowly to the ground, 
while the light material H burns brightly. 
| The accompanying drawing illustrates 
ithe effect of one of these shells in disclos- 
ing the movements of the enemy without 
|betraying the position of the gun from 
| which it was fired 
A Hiram Maxim Silencer for Gas En- 
| gines.—Hiram Perey Maxim of Hartford, 











sean ren ee |" 





Conn., has secured patent No. 1,111,265 
for a silencer for gas engines including a 
novel construction of deflecting means 





Happy Hours 
for your Boy 
GIVE HIM 
MECCANO 


T will do your heart good 
to see the pride and hap- 
piness on your boy’s face 

as he shows you a beautiful 
working model in shining 
steel of some engineering 
masterpiece which he has 
built with Meccano. 

You will appreciate the won- 
derful joy-giving power of 
Meccano. 

You will value the instruc- 
tion it unconsciously im- 
parts. 

You will be delighted with 
its power of stimulating 
your boy’s imagination, am- 
bition, ingenuity and in- 
ventiveness. 

You will realize that Meccano is 
both a great game anda great force 
for good. You will endorse the 
opinion of thousands of parents 
that Meccano is the brightest and 
best hobby ever invented for boys 


Give your boy Meccano, and he 
can begin now to build scores of 
working models on sound engineer- 
ing lines— Cranes, Bridges, Lathes 
for real wood-turning, Monoplanes, 
Battleships, etc., etc. 


COMPETITION 
$1,000.00 in Prizes 


SEND FOR 
FREE BOOK No. 10 


Tells you all about Meccano, and 
the delight of building the models. 
Interesting reading all the way. 
Plenty of pictures. Write for your 
copy today. 


MECCANO PRICES 









No. 0... $1! No. 3 $ 6 
No. 1. $2 No. 4 $10 
No. 2... $4 | No. 5 $14 


PRESENTATION OUTFITS 
No. § $18 | No. 6 $36 


SOLD BY ALL TOY DEALERS, 
DEPARTMENT STORES, ETC. 


MECCANO COMPANY, inc. 


71 West 23d Street 


(Corner of Sixth Ave.) 


NEW YORK 


Building the 
Eiffel Tower, 
with Elevator, 
with Meccano 


SF PP 














| within the casing body. 
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Your Tathing Machine 
Will Be Worth Twice as Much 
if you invest $2.00 in a Masterphone, the new- 
est and most remarkable improvement for 
Victor and Columbia Machines—WONDER- 
FUL VOLUME, SWEETEST Pianissimo. PER- 
FECT Reproductions—all mechanical effects 
eliminated 

Try it — At Our Risk — Send $2 
aivect te ) us, Stating whether you have a Victor 
or Columbia Machine and style of sound box. 
tong Tu Dollars refunded instantly if you 
return the » Master yhone within 10 days. 

Free Descriptive Circular upon Request 


The Masterphone Corporation 


Bs. | 


| 
VEEDER | 
Counters 


to registe or tiproc ating 


movemer 
Cut fall ‘aioe Be okie >t tre De 


VEEDER MFG. CO. 

18 Sargeant St Hartford, Conn. 
Cyclemeters, Odometers 
Tachometers, Counters 
and Fine Castingr 


286 Fifth Ave. 
New York City 


Dept. 50 














Price 


$1.00 | 









| 


} 


Represented in G —_ Britain 
by Markt & Co. Ltd., 6 City 
Read, Finsbury Sq., London, 
E.C.; France, by Markt & Co. Lt 
Paris; Germany _— tria-Hungary s 
by Ludw. Loewe . Hutten Strasse 


CRUDE ASBESTOS 


DIRECT FROM MINES 


R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 


Avenue Parmentier, | 
Scandinavian Countries 
Berlin 





PREPARED 
Asbestos Fibre 


for Manufacturers use 











Se G& 4nD 
PAL Meee aorenu NCHES 


2 ane 4 Cvre.e 
ee 


Catalogue M Free of Motors 


Catalogue 8 Free of Boats Ee 


| ere: os 
ENGINES FROM 2 TO 40H.P. PALMER BROS 
in STOCK co oe. Onn 


Ce | Magical Apparatus 


Grand Book Catalog, Over 7UU eugras- 
ings 25c. Parlor Tricks Catalog Free 
MARTINKA & CC CO. Manufacturers, 493 Sixth Avenue, New York | 


<@(E Ibe 


RUBBE 





PLAINFIELD, N. ¥ 
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Contains a yearly record of the progress of wire- 
less telegraphy; the regulations of the Inter- 
national Convention; the radio taws of all 
countries; complete lists of ship and shore 
stations throughout the world, their call letters 
wave-lengths, range and hours of service; arti- 
cles by the greatest authorities on vital ques- 
tions; the Articles of the International Conven- 
tion on Safety of Life at Sea; application of 
wireless to the mercantile marine; the technical 
Situation of radiotelephony in fact, every- 
thing YOU haven't been able to find out else- 


745 pages 


Twice the Size of last year’s 
$ 1,00 
POSTPAID 
Including the Wireless Map of the World 








MARCONI PUBLISHING CORPORATION 
452 Fourth Avenue, New York peace the time often appears to stand still, 


| country. 
} 

1) 
iso we rise to 5,000 feet, as we do not 


j}and kept right on our way. 
} ri ; 
west of Verdun we turned in a wide curve 
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In Flight Over the Enemy 


A German Officer-aviator’s Description 
of His First Reconnaissance. He was 
Awarded an Iron Cross Because 
of the Valuable Information 
He Brought Back. 

MINALLY we were all ready. 
k -hine was completely assembled and | 
had made a trial flight. We were both in, | 
ready to start. The evening before we} 


The ma- 





had received our orders to make a round | 


trip of 236 miles over the enemy’s coun 
try. Would we be able to make it with} 
the fuel tanks we had? We had figured | 
on a 186-mile flight as the longest. How 
we were envied—we who were to make | 
the first reconnaissance ! 

At 3 o'clock we started in scorching | 


| } 
|heat. If only we do not have a motor 


breakdown! Throughout 200 miles we 


shall be over the enemy's country. The 


linhabitants are bestial. If we are forced 
| to descend after an hour's flight over their 
| soil, it will take us three days to walk 


back. But the Mercedes is running fine 
and steady as a clock. As we cross the 
| border we give three “Hurrahs!" Two 
beings in a world of their own! We are 
2.300 feet high as we enter the enemy's 
Our course is to Verdun and be- | 
yond. A cautious man takes no chances, 


know how high we must fly in order to be 
out of range. The roads leading to the 
Maas were empty and the villages de 
serted. Where were the enemy's troops? 
We had expected they would defend a 
part of the river. After a 14-hour flight 
its waters shimmered below us in the sun 
light. The scene was one of peace. So 
perfectly did the motor run that our con 
fidence in it increased every minute. We 
no longer watched the revolution indi- 
ecator nor listened for skipping of explo 


lsions. Just as I looked back to enjoy the 


wonderful scene my companion, with an 
exclamation of delight, pointed out the} 
| first French troops, who were in a few 
scattered camps east of Verdun, while! 
northwest of that place they 
thicker. Soon we saw them moving in 
different places. West of Verdun we saw 
a broad, thin streak of smoke. We had 
sarcastically 


became 


been shot at. We laughed 
Twenty miles 


As we were nearing the mass on the re-| 
turn trip we saw a French biplane start 
up and climb rapidly. In a_ trice the 
Frenchman climbed to within 650 feet of | 
us. Had I tried to make a detour he} 
would have cut across. He was climbing | 
very fast and we watched him with creat | 
anxiety Soon we were almost upon him, 
climbing ourselves to keep above him. | 
Next he was just below our left wing. 
Then he was behind us. We laughed joy 
fully, for we had Known all the time that 
we were faster than he. Our machine was 
also a better climber, for we were 1,000 
feet above the French one as we passed 
And now, Home! We had 62 miles to 
make and but 40 liters of fuel to fly the 
distance. Our motor consumed 35 liters 
an hour, but we hoped we would make it 


somehow. We reduced the revolutions | 
about forty in the endeavor to save a little | 
fuel. My companion read the speed indi 
cator and found we were making over 71| 
miles an hour, so we figured we would 
just be able to reach home. | 

Finally we were over German troops 
again. We breathed a sigh of relief. If| 
the motor stopped now it mattered but 
little, as we would land among friends. | 
But our faithful Mercedes brought us 
safely back to our starting point. We had} 
made a four-hour flight, yet we still nae 
S liters of gasoline left in the tank. Our 
comrades received us joyfully, glad that | 
we had returned safely with information | 
about the enemy. One of my mechanics, 


after looking over the surfaces, cried 
“Three hits!” and pointed to three bullet 
holes through them. We had flown too 
low, after all. Now we know, from bitter 
experience, if we fly at less than 1,000 
meters (3,280 feet) we will be brought 
down almost every time. Only after we 
reach a height of 1,700 meters (5,576 feet) 
are we fairly safe from infantry fire. 
When one is flying under conditions of 






The ideal 


“Private Secretary” 





Femme in your office, inspiration never escapes you. It 
may be a letter, a memorandum to your assistant, a 
confirmation of a telephone call. or, perhaps, a memoran- 
dum to yourself as a reminder, but the Dictaphone gets it 
all, instantly, silently and accurately. 


Your train of thought, your flow of language is never 
chilled, never choked by the consciousness of the sten- 
ographer’s presence. The Dictaphone never asks you to 
repeat, never suggests that you talk slower when you 
wax enthusiastic and dictate rapidly. 


And your letters are transcribed quicker, better, more 
accurately and at less cost. 


TAE DICTAPAQNE 


REGISTERED) 
Columbia Graphoph Company 


Sole Distributors 
Suite 2215 Woolworth Bidg. 
New York 
Stores in the principal Cities 
Dealers Everywhere 


Official dictating machine of the 
Panama Pacific International Exposition 





Reach for your telephone, call up 
The Dictaphone and arrange for 
a demonstration in your own office 


on your own work. 


“Your Day’s Work’’—a book 


we should like to send you 
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The Next 
Important Thing 
for You to do— 


Mail 
this Coupon 





One man in seven was killed 

or injured last year by accident. Many thousands of our policy-holders were 
laid up by illness. Don’t take chances. Look out now while you can. Make things 
easier for yourself and yours when the accident or sickness does come. Read this 
letter from a woman in Ohio —‘‘I don’t know what I would have done if my husband 
had not carried your policy. Iti is all I have to raise the children on while he is sick 
I have seven — the oldest only 1 5. How about your wife? 


@ AZATNA-IZE @ 


ON’T wait for accident or sickness to come to you. 








A sudden attack of typhoid—an ulcer- 
ated throat—-a quick grippe followed by 
pneumonia — an operation , sole appendic itis 
—you don’t know when you are going to 
be sick. As for accidents, consider the 
manager of thedepartmentstoreinAtlanta 
who was so badly hurt by a flying nail 
or the girl in Dallas, Texas, whose cloth- 
ing caught fire from the exhaust of a 


motorcycle motor —or the man in Previ- 
dence, R.I., who was injured by a passing 
lunatic. 

These are not exceptions. We note 
such things every day as the demands 
for weekly indemnities come in. 
Things that seem absurd, but they 
may put a man in bed for six 
months. 


Protect Yourself With An Accumulative Disability Policy 


If you are totally disabled by any ordinary acci- 
dent, we will pay you $25 a week as long as you live, 
or $50 a week if you are disabled by a railway, steam- 
ship, elevator or burning building accident. And if 
you are sick with any illness that confines you to the 
house we will pay you $25 a week for a year. If you 

are killed your wife will get from $5,000 to $15,000. 


If you lose two limbs or both 
eyes we will pay you $5,000 
to $15,000. Half as much for 
one hand, foot or eye. = 
Send the coupon. That = +o 
costs nothingand brings = Le 8 
you the whole stery = r 
> > 
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eT TT unennent ii | hile when over the enemy's country! [ — ~ 

ef Y yyy 4 under conditions of war time fairly races 

: by, setting one’s nerves on edge and rivet The A-l carpenter, 
2 ing one’s attention on the work in hand 


craftsman or | 
mechanic | 


Where ean you land if the motor stops? 
This one thought that is uppermost in your 


The 


Two Best 
Christmas 


|} mind in times of peace does not occur to 
you now You fly straight ahead without 
giving a thought to where you will land 


or what will happen if the motor fails 


Br hI a 





This was the first flight with my fine 
\. E. G. machine above hostile soil. Valu 


























5 P able information was obtained and the 
resents authorities were greatly impressed. Five 
: weeks have since passed and the machine 
on outh’s C oe “A Yj, has flown some 2,000 miles. The three 
I penton over veek \ xt = 4 Yj bullet holes have increased to nine. All 
panion every wee . # 4 y : A | . P _ 
to January, 1916. . A were without serious damage. The tenth 
The Youth's C struck the propeller at a height of 4,600 
e ouths Compan- re nee en a elas f 65 - | 
2 ion to 1916 and 2-Volume feet. I was flying at a height of 6,500 feet 
y “ Life of Lincoln.” in clouds. As I emerged I was over hos 
/ tile troops, who opened fire. Suddenly the - - 
z » +} ' to v : : ° 
‘o investment of the price can brit e Mere value > your machine was struck a hard blow A . Is the man who has rene: 
i r } t ) itiers made bdDelow Sat 
- ; bullet had hit the running gear and re tools, knows how to use. 
T he Youttis Com inion remap — the ae A — them and how to 
{ , 6 inches long by ™% inch wide was broken : 
b pani q off, but the propeller still worked well care.of them. 
; has planned a rH tid entertainm io enjc y enough for me to return to my starting : Carborundum 


point. 


f j I always supposed that during a flight Sharpening Sto: 
Ten Splendid Serial Seate Z |of several hours’ duration I would come } eS 
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NORTH FORTY EAST, tory of Domestic Vicissitude omer Greene | : i 
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¥ ROB'S RANCH, a story of Homesteading in Idaho. Elizabeth Young Gy i The French aviators rise from behind the | ri 
é THE UNOFFICIAL PREFECT, a Boarding -School story Albertus T. Dudley | battlefield 100 meters in a Jiffy without quick and clean—they 
F allt ten dollars’ wort! whore at Serials edit nd running any risk of being shot down, take | hold their shape, they last 
j t Storie { , Stor ;roups, a : y 
Pag age, G Page, the famous Doctor's f > g a glance or two at the disposition of our | 
anf‘its inexhavetibie supply of original humor. have made mia | Loony it the disposition of our | gind they do not fill or 
[el one Aanacicam Goel, gem wee troope, and as quickly descend again and glaze — there i is a Carbo- 
“ ” MPE OF LIFE OF gi / alight It looks as though they use their i fi 
TARBELL'S “LIFE OF LINCOLN LINCOLN LINCOLN f 4 irge heavy machines for defense alone rundum stone or i 
} is off binat ith The Companion. coal oe f 4 ~ : sate a i 
s offered in combination wi e Comp Z carers” is what we have dubbed sharpening need. 
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lid eae au giant, steel-colored Farman biplane : 
j which carries a machine gun and has From ror hardware dealer. 
Offer All remaining Weekly leouse @ chased and hit a number of our fliers, but : Let us send you complete catalog and 
No. ee enateniiede. | without doing serious damage. iz The Romance of Carborundum”’ | | 
: » of Oller to. Lend TARSELL'S Many thousand kilometers have been | — 5 
o er No. : a Sale ‘ ay o> | 
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ibe wiz? | | Carborundum Company | 
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| The Companion may be sent to one address and “ Life of H Concrete Freezing ; Niagara Falls, N. Y. i 
and sample copies of the paper sent free to any address 7H use of chloride of calcium is | — i area mar Piecbungh 3 | 
THE YOUTH'’S COMPANION, Boston, Mass. recommended by some authorities to Milwaukee Manch prong | ray i 
/ prevent the freezing of concrete. It is : : call i | 
' 4 a well-known fact that solutions of dif 
p wtdbddldddddidii:i Ube YF ferent salts are more difficult to freeze 
ariceasiieteineneniniiai seine than pure water, for instance a 20 per 
ee ag (cent common salt solution only freezes 
at 14 deg. C. below the freezing point of *® Represent a great advance over ordin- 
|water, and a chloride of calcium solu-; ary Stationary Engines in design, ma- 


terialand workmanship. Highly efficient 


ao > , is > > ef e reduc riction and lowered operating 
deg. ¢ below. This phenomenon an b re 4 HP. weighe only 190 ben 8 H. Pe 
r Throttle Gov- 


made use of in connection with concrete $20 Ibs. 4-Cycle, 4 to20 H. P. 

, cj 5 30 j ar . ernor regulates fuel consumption 
> are usec . rn 

working, and such solutions ar ised al ae ie ean ae 


. 
of In struction and Re erence when preparing the material so as to load. Ideal for electric 
3 lower the freezing point. In this way it lighting plants, and other 


uses requiring very st 












































a —— lis possible to carry out work with con- power. Cesk very onsen: 
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O matter what your power requirements 
may be, there is a reliable, dependable 
Bessemer to meet them. The 


B ESS EMER 

Fuel OIL ENGINE 

has an unequalled record for service and a proven econ- 
omy test of 00141 per H. P. per hour on California 
fuel oil. Bessemer Fuel Oil Engines are two stroke 
cycle with closest regulation, built with crosshead and 
crank case entirely enclosed; extra heavy and strong. 
Operate on all cheap crude and fuel oils. Particulars 
supplied in our free catalog—write for it. 


THE BESSEMER GAS ENGINE CO. 
14 York Street GROVE CITY, PA. 


HF 



























BESSEMER ENGINES RUNNING TODAY IN 
FIFTEEN THOUSAND POWER PLANTS 


» Dependable Power 


The WITTE has been the stand- 
and, because of my manufactur- 
and light and my direct-from- 
2 b-p $34.95; 4 h-p 889.75: 6 b-p 897 
Liberal 5-Year Guarante 
All have de- 
tical valves, automobile ignition with spark shift, 


For Every Purpose 
ard of engine quality for 27 
ing advantages, onea natural gas 
factory selling plan, my prices 
Kerosene, Gasoline, Distillate and Gas 
12 b-p 8219.90; 16 hep S205.80¢ 
Easy to start, without cranking 
and other merits without which 


At Lowest Cost 
years. Better today than ever 
y well giving free power, heat 
are lower than ever. 
Stationary, Skidded and Saw- rig Styles 
bh 

Portable and Saw-rig Styles ee reggae Low 

tachable cylinders, 4-ring pistons, automobile ver- 
no engine can be high grade. 


teresting story. 
Ed. H. Witte, 
Witte Iron 


Works Co., 
2478 Oak- 


RUN THIS ENGINE | 
for SODAYS FREE @ 


Detroit Kerosene and Gasoline engine 
sent YOU on THIRTY DAYS FREE 
TRIAL; guaranteed TEN years. Eco- 
nomical horse power at lowest prices; 
farmer agents wanted everywhere. Engine 
operates on gasoline, kerosene, alcohol, dis- 
tillate or naptha. Saws 
wood, grinds feed, churns, 
pumps, separates, makes 
light any job around the 
farm. Only 3 moving parts, @ 
no cams, gears, sprock- 
ets, etc. Send for 


Detroit Engine Works, 
122 Concord Ave., 


Detroit, Mich. 








6c a4 10 Hours 


clops 1 horse- 
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without cranking Fore oiler, patent 
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WITH STORAGE BATTERY | 
For Gas Engine Drive 


ROTH BROS.& CO. 
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Pick, SHoveEL aNnp Piuck. Further Ex- 


periences With the Men Who Do Things. 


By A. Russell Bond. New York: Munn 
& Co., 1914. 12mo.; 534 x84. 255 pp.; 


110 illustrations including 58 page-plates 
and colored frontispiece. Price, $1.50; 
postpaid $1.65. 


The complexity 
are apt to lead the 
thing connected with the 
mystery to all who are not actively engaged in 
While the stupendous engineer- 
ing accomplishments of the age awaken within 
the everyday man an appreciation of the fact that 
unerring technical skill of the highest order has 
been brought to a marvelous state of develop- 
ment, this same person has not, perhaps, a con- 
ception of what might be called the romance of 


of the details of engineering 
layman into accepting every- 
profession as a baffling 


its intrica ies 


engineering, the play of that ingenuity which is 
called forth to meet unexpected problems, the 
very hazard often experienced in great under- 
takings. in fact the spectacular battles of brain | 
and brawn with the inanimate world. In ‘Pick 
Shovel and Pluck"’ Mr. A. Russell Bond, the 
author, has achieved the success of lucidly ex- 
plaining the work of engineering and the tasks 
of the engineer in language at once clear, direct 

simple and forceful, and in such a manner that 
it holds compelling interest whether the reader 
be versed in the technicalities of the subject or 
is ignorant of them “Pick, Shovel and Pluck 

is not below the keen appreciation of the adult, 
and yet any schoolboy will understand it and 
find delight in its pages, for the subject treated 
by Mr. Bond is in the form of a narrative As 
the author says in his preface ‘For the adven- 
tures it was not necessary to draw upon the im- 
agination Actual engineering work furnishes 


plenty of novel experiences, some of which seemed 
Take 


so extraordinary as to be almost incredible 


the adventure in the last chapter, for instance 
To have a huge slab of stone drop on a ledge in 
such delicate poise that it could be rocked like 
a monster seesaw by the weight of a boy seems 


almost beyond belief Yet at a different time 
in a different place, with a different hero, this 
actually took place The story is vouched for 


by the head of a reliable house-wrecking company 
In fact 
unreal it 
title indicates 
With the Men 
two boys who spent 





no matter how 
As the sub 
is a sequel 
which told of 
New York 
big engineering undertakings in and 
The takes the 
boys away from New York, and gives them 


every story in this book 
may seem, is based on fact 
the present book 
Who Do Things 
a summer in 


to | 


studying the 


about the city present volume 


same 
a wider variety of engineering experiences 
Keokuk dam 


reach- 


ing from the Panama Canal to the 


across the Mississippi, and finally, in the last 
eight chapters of the book, bringing them back to 
New York 


and engineering undertakings 


As in the previous book the calendar | 
has been ignored | 


| 
| that date back many years are staged in the same 


year with those that have hardly yet begun 
As the primary object of this book is to instruct 
every abso- 


accuracy of all the engineering data 


Tue Navat Constructor. A Vade Me- 
cum of Ship Design for Students, Naval 
Architects, Shipbuilders and Owners, 
Marine Superintendents, Engineers and 
Draughtsmen. By George Simpson, 
Member of the Institution of Naval 
Architects, Associate Member American 
Society of Naval Engineers. New York: | 
D. VanNostrand Company, 1914. 12mo.; | 
819 pp.; illustrated. Price, $5 net. 

This handbook favorably 

since its first appearance 1904 

issues in a revised and enlarged form that must 


precaution has been taken to secure 
lute 


has been received 


in and now re- 
still further commend it to designers and builders 
The noteworthy 
for their unification of details 
and includes new material 


especially 
the present edition | 


earlier editions were 


continues that feature 
of which the paper on ventilation is an example 
The seven sections which comprise the 
devoted to ship calculations, strength of mater- 


work are 


ials, fittings and details, rigging and ropes, equip 
ment, miscellaneous, and tables It is a very 
compact volume of authoritative information 
Davison’s TexTILe “Buive Boox.”’ Unit- 
ed States and Canada. 1914-1915. New 


York: Davison Publishing Company 
Price, office edition, $4: pocket edition, 
$3. 
Each year we have occasion to call attention 
to the merit of this directory It contains the 
cotton, woolen, silk ite, flax and linen manu- 
factures the dyers and bleachers, the mattress 
manufacturers commission merchants con 
| verters and brokers, and yarn dealers; the dealers 
in cotton, wool, hair, waste, and rags, and th 
merchants in raw, thrown and spun silk. It con 
stitutes a classified list of the cotton and woolen 
mills and includes a directory of mill supplies 
ts uses and its value are evident from the mere 
mention of its scope \ number of maps add to 
the efficient service the work offers 
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CycLopepIA OF AMERICAN GOVERNMENT 
Edited by Andrew C. McLaughlin, A 
M., LL.B., LL.D., and Albert Bush- 
nell Hart, Ph.D., Litt.D., LL.D 
Three volumes. New York: D. Apple- 
ton & Co., 1914. Price, $22.50 net. 


The Cyclopedia of American Government is a 
well-planned and dignified work that fills a popular 


need It is neither so large as to be unwieldy 
nor so condensed as to ignore any important 
phase of a subject. It hits the happy mean be 


tween the pedantic and the cheaply popular, and 
generally succeeds in conveying a sharp and ac- 
impression of our institutions, laws, and 
It is not easy to find a subject which | 
could possibly come within its scope that is not 
touched upon, be its trend political, historical, | 
educational, or legal. All the more | 
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MADE BY MCQUAY-NORRIS MFG. 


Are the most expertly designed, carefully 
tested and exactly fitted piston rings 
produced. That is why they prove so 
effective in operation. 


Their use ensures full power delivery, 
freedom from carbon trouble, the 
minimum of cylinder wear. 


Send for Free Booklet 


It will tell you all about piston rings and what they mean to motor efficien 


“Ask the User” 
C= eantt-> > 


PISTON HE ADPACKING RINGS 


Sold by all up-to-date 
dealers, garages, repair shops 
and marine stores 


In use on 
over 200,000 automobiles 
and motor boats 


Manufactured by 
McQUAY-NORRIS MFG. CO., Dept. S. A., St. Louis, Mo. 


Branch Offices 
New York—1919-29 Broadway, at 64th St. Pittsburg—7620 Tiog 
Kansas City—513 New Nelson Bldg. Chicago—Suite 718 Michigan Blvd. 
Bldg., Michigan Ave. & Washington St. San Francisco—16+ Hansford 
Bldg. Los Angeles—224 Central Bldg. Canada—W. H. Banfield & Sons, 
No. 120 Adelaide Street, West, Toronto. 7A 


Look for the name \eax\Roor stamped on the Ring 
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OW is the time to plan the trp. 
Delay may mean loss of just th: 


accommodations you are after. Write us today am 

let us tell you how to secure maximum comfort at 
minimum cost. Everything has been done to make the 
service this season better than ever. You can have a 
luxurious stateroom with twin beds and private bath ; 
a stateroom without bath but with private toilet, or 
more modest quarters where the service is just as per 

fect but the cost a little less. A\s for the table service 
and cuisine, you will find them both faultless. There 


. are broad, sunny decks for recreation, spacious social ; 
halls, the latest magazines; in fact, everything for your 
security, ease and comfort 
New York to Jacksonvill 
calling at historic Charleston, S. C., with direct rail 
connections to all points south and southeast. 

December and January Bookings Now Open 
We can also plan your winter itinerary to include Cuba 
Porto Rico, Mexico, Santo Domingo, Texas and othe 
delightful resorts of 
AGW THE AMERICAN 
MEDITERRANEA 
Write today for rates and reservations 
CLYDE LINE "xiii" 
NEW YORK 
DISTRICT PASSENGER OFFICES 
BOSTON —- 192 Washington St . 


PHILADELPHIA—-701 Chestnut Si 
WASHINGTON—-1306 F St. Northwest 
NEW YORK --290 Broadway 



































CONTRACT MANUFACTURING 
Mave ie werk dene by ee 
OIES, STAMPINGS, DRAWINGS. Tc. 

THE GLOBE MACHINE & STPG. CO., Cleveland 


WORKING MODELS 


DESCRIPTION 
New York City 


OF EVERY. 
‘BENS LEVI, 3553. West Broadway 


MASON’S NEW PAT. WHIP HOISTS CLOCK MOVEMENTS 





ted by pris t pes it "Ne w York and be wslor i 
Manulactured by VOLNEY W. MASON & CO..Inc. MODEL AND EXPERIMENTAL WORK 
Providence. R.1., U.S LUX CLOCK COMPANY, Waterbury. Conn 


2 LEARN TELEGRAPHY 
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THE SCHWERDTLE STAMP CO. 
STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


Ibrewers 


st Tromatt TRACHER 






. come ox P ‘ 
OMNIGHRAPH MFA. ¢ 





E neines 
aud Bottlers’ 

| The VILTER MFG. CO. 

Milw aukee, 


Machinery 


899 Clinton Street Wis 


INVENTORS 








MECHANICAL ~ Wen man: facture Mertat 


SUrPLIFS 4ND waTeRial Sreoiacties of all kinds 
to order: largest equi; 
PAPERIMESN i Sb 
ctGu?T Mace ity wen & t lowest prices. Send perfect sample FREE 
te f stimate and best expert advice 
182 MILK STREET, BOSTON THE £ FAG Li MFG. CO., Dept. A Cincinnati, O 
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| HOW TO MAKE A 100-MILE 











foi 1g rent 1mer upplements, the well-known wireless telegraph expert, Mr. A. Fred- 
: liins, describes clearly and amply, without the aid of mathematics, the construction of a 100-mile 
wireless telegraph outht. Complete drawings accompany his descnptions 
1605 — The design and construction of a 100-mile 1624—The adjustment and tuning of a 100-mile 
wireless telegraph set wireless telegraph outht 
1622 he location and erection of a 100-mile 1625 — The theory and action of a 100-mile wireless 
wireless telegraph statior telegraph outht 
1623 »stallation and adjustment of a |00-mile 1628— The management and operation of ship and 
ess telegraph station is fully explained shore stations 1s clearly set forth 
@ These sx articles constitute a splendid treatise on the construction peratios m and theory of wireless telegraph 
struments. [The complete set will be mailed to any address for 60 cents rgle numbers will be mailed for 10 cents 
@ Ser 1910 Supplement catalogue free to any address. @ Order from your newsdealer, or from 





361 Broadway, New York City 


‘Publishers, 


MUNN & CO., in: 























a Day 
and 


Health 





That is what the editor of The New York Financial Bulletin got 
from ONE of the lessons of this course. He cut down his working 
day three hours, and used the time to get back his long lost health. 


Is it any wonder that he says: “Could the course be studied for one 
year in the High Schools of this country, within 20 years the nation 
would make a progress equal to acentury of inefficient progress found 
on every side to-day.” What he found—you, too, can find through the 


Course in Personal Efficiency 








Prepared by Harrington Emerson, conducted by Review of Reviews Company 
to bring he power to make the most of Navy to shoot 1.200 times as well to-day as at 
by Hit io less work and get more for anitiagg Is foney Efficiency brought a 
May be » have all the health you want great Wests rn railroad a million and a half in 
rh mething else you want, though, and one year. Js it Economy? G. Douglas Jones 
‘ “ of California saved $2700 on one job after he 
tha ; { got-—and Efficiency will show had his third lesson of this course s it Educa 
th hortest, quickest, easiest way to that tion J. B. Burbank of Louisville, Ky., got his 
thi first big step that way from the first lesson of 
EF ficienc taught the U.S this course 
7 
It would Cost You $50,000 Send Coupon Now Zi 
} th wlecige xp e that enabled Most men are only efficient What ? ¢ 
him to w e this cours« orporations have paid your percentage of efficiency is, you have P 4 
iHiarrington Emerson as much as $50,000. Har no way of knowing If you think you J # 
_" are getting all the money, fun, honor “ ‘ 
tr n Emerson has taught thousands of young out of life that you want, you're 7 4 
wt day are highly paid Efficiency Ex Efficient. Otherwise send the cou / 
pert ha hought Efficiency for f years pon right now It is impossible 4 a REVIEW OF 
he ght it for thirty years; he has worked to tell in this spaceabout some REVIEWS 
t | yurse for the ind jual mar thing so big and so new as 4e/ 
‘ : : Efficiency —something big ZO BW Irving Place 
wor wenty year Now 
ger than system or a ew York 
N have the value of forty year counting or sci 447 
entific 
ex roa ke rand | management e mus SO s ‘ 
ad ly t row how show you what it SOS Eff 
hou wo hou s dollar, ten dolla: i wit SOS = ' 
1 doll f each day And how J J 
tter « 2s t 
; make that day a bett lay at th am iar y, , 





REVIEW OF REVIEWS COMPANY 


New York | 






30 Irv ing Place 





















file of pupils are 


lary The wording in the correspondence 

lin English is occasionally awkward or redundant, 
but this does not seriously impair the value of 
the work to the exporter Although there is a 
table of contents, an index, if only inclusive of 
the letter forms, would have facilitated reference, 
since more or less overlapping of subjects is un- 
avoidable. In view of our present relations with 
Spanish-speaking peoples, and of our enlarging 
prospects in this direction, the manual should 
prove distinctly helpful to exporters and their 







































































SCIENTIFIC AMERICAN 
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t iit 1 irefull ivoided ski its 
pag ‘ vd fe tatistical 1 hey 
prese tist lar 
table are cally necessar 
d elucida Maps are also used in connec 
suc i as highways. railroads, and 
canal South American boundaries, the Indian 
wa mad «interna waterwa 
BULGARIA AND HER PEOPLI With an 
Account of the Baikan Wars, Macedonia, 
and the Macedonian Bulgars. By Will 
S. Monroe. Boston: The Page Com- 
pany, 1914. Svo.; 410 pp.; illustrated 
Price $3 net 
This is another of Prof. Monroe's sympathetic 
studies of out-of-the-way places and peoples It 
s the first book of the kind in English to deal 


has made 
of the 
puts it 


These 


with the me a country that 
lerful recent 
The aut 


iman side 


most won progress in most 


has—so he 


of the 
rature of 


hor 


arts of peace 
subject 


tressed the | 


and lit« surprising 


mer is well represented 


Mirkvicka, the value of whose work 


ttographic reproduct 





dicated even in the 
of Prof. Monroe's volume 
AriTHMetTic. Book I. 'F und: imental Proe- 
esses. Book II Practical ioniie ations 
By John H. Walsh, Assistant Superin- 
tendent of Schools of the City of New 
York, and Henry Suzzallo, Teachers’ 
College, Columbia Universit Boston 
D. C. Heath & Co., 1914 300k I, 
35 cents Book Il. 65 cents 
The most urgent demand now 
instruction in Arithmetic is that (1 
processes shall be emphasized in the lower grades | 
2) that the 
arithmetic 


made regarding 


fundamental 
that efficiency result 
social applications 
shall taught in the upper 
grammar school children will have an insight into 
the typical practices of modern life These books 
meet both requirements to an exceptional degree 
The series is so arranged that a pupil may acquire 
and accurate command of the 
end of the sixth year. The seventh 
school years are thus left free for the study 
No books 
to schools contain so varied and extended 
arithmetic to 
as the rank anc 


in order may 
of 


grades 


and economic 


that 


so 


he 


an c&sy processes 
by the 
eighth 
of practical 
offered 
a series of 
the conditions of modern life such 
likely 
COLLEGE PHyYsSIOGRAPHY Ralph Stock- 
ton Tarr, Late Professor of Dynamic 
Ge and Physical Geography in 
Cornell University. Published under the 
editorial direction of Lawrence Martin, 
Associate Professor of Physiography and 
Geography in the University of Wiscon- 
sin. New York: The Macmillan Com- 
pany, 1914. Svo.; 837 pp.; illustrated 
Price, $3.50 net 
College Physiography 
of college normal 
plementary reader to students of more elementary 


and 


applications heretofore 


applications of ¢ suitable 


to meet 


ology 


meets the requirements 


and schools, furnishes a sup 


texts. and is also adapted for general reading 
It presents the geographical features of our 
world. cites processes and topographic forms 
treats of the physical geography of the ocean 
and explains atmospheric effects The interest 
is sustained by connecting all these aspects with 
| their bearings upon human life. Certain omis- 
sions are suggested where an abridgment is de 
sirable The ten colored maps, an important 
feature. have been carefully selected All the 
subjects of study are generously illustrated Dy 
photographs and diagrams of a high order of 
merit The reputation of the late Prof. Tarr is 
fully upheld by this velume, which was left un 
completed by his death lo Prof. Martin must 
go the credit of the last seven chapters and the 
casting of the entire work into efficient text 
book forn 
Pirman’s MANvaL or SPANISH COMMER- 
CIAL CORRESPONDENCE. By G. R. Mac- 


donald New York: Isaac Pitman & 

Sons. 12mo.; 328 pp 

The Manual offers a large collection of letter 
forms both in Spanish and English, with ex- 
planatory foot notes There are also various 


market reviews and financial reports \n English- 
Spanish vocabulary gives more than 3,000 terms 
relating to numerals, colors, textiles, countries, 


and mechanical tern and is sup- 
a briefer Spanish-English vocabu- 


forms 


and technical 
plemented by 





correspondents 
Tue American Boy's WorksHorp. Each 
Subject by an Expert Entirely Re- 
written and Edited by Clarence B. Kel- 
land of “The American Boy.” Phila- 
delphia: David MeKay. S8vo.; 339 pp.; 
illustrated. Price, $1.25 net. | 
The ingenuity of American fully 
recognized. However is his successes of which 
hear How many started build 
a model aeroplane, or a sled, and failed for 
knowledge that a work of the 
conveys’ The parapher- 
furniture for 
friends, and 
by the} 


the 
it 


boy is 


we have to a 
boat 
lack of the simple 
kind hand readily 
nalia of summer and winter sport 
the for his 


mechanical be fabricated 


in 


boy's room, presents 
may all 


a perusal of this handbook 


toys 


average boy after 


December », 1914 
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LATHES AND SMALL TOOLS 
Large Line of 


“STAR” taxi 
ttre LATHES 


or Power 

Suitable for fine accurate work 

in the repair shop, garage, tool 

\ room and machine shop 

Send for Catalogue B 

SENECA FALLS MFG. CO. 
695 Water Street 

Seneca Falls, N. Y..U.S.A, 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co. 






R-21 





1999 Ruby Street 
Rockford, Ill. 


OUR BIGGEST 
LATHE VALUE. 


athe 





wit 





foot sey a ‘ 
proportionat 
low prices. Every lath 


sizes at 





guaranteed, Buy your 
lathe from as and save 
$50.00 or more. M n- 
ery Catalog N 5138 
sent free on reque 
nye ROEBUCK 
D CO., Chicago 













Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
‘ . = 

points and a ““shock absorber. Worth 

knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 


105-107 Fulten Street New York City 


“Responding to the C Call” 


kind, we are pleased to intro- 

~ e the J re CO 
sSREAST DRILL with 

tat Locking 

Device 


from the 







practical 






shail ett ‘ ex- 









[thas all thestrong 
useful and practical 
points of existing Drills, and REALim- 
proveme _ — that are peculiar to 
itself. PRICE, $5.50 

A. r WILKINSON & CO., Machinery 
184-188 Washington Street Boston, Massachusetts 
RY : SFE Sy => 

Most POWERFUL NIPPER MADE |. 
“Red Devil” No. 58s 2—6 ‘6 in. 
ery 1 press 
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For 1 andles “ 
is a “ ‘Hes hend 2 1 edge 
ed and gu etal dentyne milled has i 
if 
If jealer can’t supply send i 
* i sid. Send your coy LN} 
. | 


SMITH & HEMENWAY CO., Inc. J 
55 Chambers St., New York City } 
i a Ss 


















od Workers. 


THE CRESCENT MACHINE cO.. ‘0 Main St., Leetonia, Ohie 
The Reaction 
Has Set in 








mplicated and 
wn automobile Lighting 
5 H-« Magneto Gener 
« do the work with far less 


‘Send re Boo klet 
The Hetner Cabet Hoctrie Co. 


Chicago, lll “, Ma 
a MONEY Crowing 
ushrooms 
Learn things n growers never knew be- 
fore, explained ia new book, “Truth About 
Mushrooms.” Add $10 to $70 a week to your 
income. Smal! capital starts it. Demand ex- 
Coeds supply. Grow in cellars, sheds, boxes, 
etc. Now is best time. Profits bigger, | eee 


















Anyone can do it. Send for the book ; it's free 


-Bureaa of Mushroom Industry, Dept. 27, 1342 N. Clark St., Chicago 





“Don’t-Snore” 


Patented in U. S., 
Stops Snoring and mouth ay waa ome ny Retunded 
ititDon’t. Keepsthe Nostrils open for 


normal breathing Made of Rotled 
Gold. Socomfortable thet the wearer 
és unconscious of its presence. Sent 
under plain cover, post paid, $2.00.) 
— of particulars on request. 
THOS. B. MORTON CO., Incorporated 


716 Starks Building, Louisville, Ky.) 
ELEC TRIC LIGHTING FOR AMATEURS 


How a small and simple experimental installation can 
be set up at home. Scientife American Supplement 

551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 
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IMPORTANT NEW BOOKS PUBLISHED BY 


HARPER & BROTHERS 








The Sunny Side of Diplomatic Life 
By MADAME L. de HEGERMANN-LINDENCRONE 


The author of ‘In the ¢ Jourts of Memory” 
has written in this new volume reminiscences 
of her life as a diplomat’s wife in five great 


capitals, and of her intimate acquaintance with 
men who are making Pistory at this moment 
the German Kaiser. etc Illustrated. $2.00 net 


CALIFORNIA—An Intimate . History 


By GERTRUDE ATHERTON 

The California of to-day, and the California 
of yesterday with its picturesque story, are set 
forth in this book by the one writer who could 
Many Illustrations from Photographs and Old Prints. $2.00 net. 


bring to it the skill united with that love for the 
task of a Californian-born, Gertrude Atherton. 


. . . 
Life in America One Hundred Years Ago 
By GAILLARD HUNT 
cturesque survey of the customs, tastes tury Its pages have all the charm of old 
nospitalities polities and amusements of our diaries or old letters written by our great- 
people at the beginnir 1¢ nineteenth cen grandparents _Allustrated $1.50 net 


The Anti-Trust Act and the 
Supreme Court 
By the HON. WILLIAM H. TAFT 


Very timely and authoritative is this volume 
in which former President Taft discusses in all 
its bearings the Sherman Anti-Trust Law, the 
proposed amendment to it, the effect of its 
decisions upon business in the past, and its 
probable influence in the future 

P< rst 8ro $1.2 ret 


A Guide to, Good E nglish 


plied to expository and argumentative writing. 
The third part treats of prosody and English 
grammar Post 8vo $1.20 net. 


Party Government i in » the 
United States of America 
By PROF. WILLIAM M. SLOANE 


A history of American politics, an exposition 
of party political tendencies in practice. The 
evolution and development of the different 
parties are traced back to their beginnings, and 
the relations between parties and Congress 
parties and the judiciary, parties in the State 
and city government, are fully discussed. 

Crown 8vo $2 00 net. 





The first part deals with spelling, punctua- 
tion, grammar, sentence and paragraph struc 
ture The second part explains methods ap- 


FOR THE HOUSEHCLD 


How to Cook and Why Planning and Furnishing 
By ELIZABETH CONDIT the Home 
and JESSIE A. LONG By MARY J. QUINN 


Presents in simple language the scientific Miss Quinn goes into the question of good 
wrinciples underlying cookery Here are the furnishing at a cost which is possible and prac- 
fante principles and general directions which tical for the average homemaker. The book 
enable the housekeeper to use cook-books and lays down general principles, but it also gives 
to learn to be somewhat independent of them many specific directions, for the everyday home- 
also This book has been written to meet the maker who wants her home to be beautiful, 
needs of the girl of high-school age and the but does not know how to go to work to bring 
average housekeeper If $1.00 net about the result l6mo. $1.00 net. 
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FOR YOUNGER READERS 


The Story of Our Navy Harper’s Every-day Electricity 


By WILLIAM O. STEVENS By DON CAMERON SHAFER 

Professor of English U. S. N. Academy The purpose of this book is to describe and 
The inspiring story of the American Navy make plain all electrical apparatus in common 
from the modest beginning to its present use. Through these pages the youthful reader 
strength In addition to stirring tales of in- will also find detailed descriptions and plans 
dividual heroism, the author shows the im- for making a great many interesting and useful 

portance of sea power experimental electrical devices 

Illustrated. $1.50 net Illustrated. Crown 8vo. $1.00 net. 
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this Mark 








SAY, FELLOWS! 
of) 2 It’s bully fun to build 


the things that big engineers and invent- 
ors build—aeroplanes, bridges, elevators, 
automobiles, inclined railways, windmills, 
derricks, ete. Think of building all these 
things, right at home, with real steel gears, 
pinions, pulleys, beams, girders, angle 
fellows- 





inn 

{ rr o= « 
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Lathe made with outfit No. 1 


of the Ame Model ; 
CC irons, bolts, nuts, ete.! 


it’s great! Try it with 


“THE FIMERICAIN 
I. MODEL BUILDER 


Tell your father about it, boys. Tell him 
that the American Model Builder is the best 
ever —that it contains all the main mechanical 
parts used in modern enginee ring—that it is 
made of spring-tempered, nickel-plated steel 

that it has real solid brass gears—and that 
its wheels won't slip on the axle because case- 
hardened set screws are used. 

WRITE FOR DANDY FREE BOOK 
“The Story of Steel,’ which shows dozens of 
new models and tells all about the American 
Model Builder 
Eight sizes, 50c up, at sporting goods, toy and 
department stores everywhere 
The American Mechanical Toy Company 


336 East First Street, Dayton, Ohio 

















Overhead Rotary Crane made 
with outfit No. 2 of the 
American Model 

Builder. 
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Alloys 


The Scientific American Supplement has published from time 
to time excellent papers on alloys written by the foremost 
authorities. Since many of our readers may wish to refer 
to these, we give below a list of the more important : 


Valuable Alloys. A series of practical recipes covering the 
making of sheet brass, mosaic gold, French cast brass, bronzes of 
all kinds, platinum alloys, bell metals, imitation gold, white metal, 
alloys of copper and arsenic, Britannia metal, alloys of lead and 
tin, speculum metal; in a word, all alloys that have any industrial 
importance. Scientific American Supplement Nos. 1576, 1580, 
1582, 1584, 1596 and 1597. 


Steel and Its Treatment. Changes in Physical Properties Due 
to Variation of Alloys. By Robert R. Abbott. Scientific 
American Supplement No. 1899. 


For $2.20, the price of the 
twenty-two numbers, post- 
paid, the purchaser of these 
Supplements has a valuable 

treatise on the subject, con 
taining data and formulas of 
the greatest value. 


Fach number of the Scienti- 
fic American Supplement 
costs 10 cents. A set of 
papers containing all the 
articles here mentioned will 
be mailed for $2 20. Send 
for a copy of the Supple- 
ment Catalogue, free to any 
address. Order from your 
newsdealer or the publishers. 


Bearing Metal Manufacturing and Its Use. The Characteristics 
of Metals used for Bearings. By L..D. Allen. Scientific Ameri- 
can Supplement No. 1998. 


Some Properties of Vanadium Steel. How small quantities of 
vanadium affect different mixtures of iron and steel and where 
it is most useful. Scientific American Supplement No. 1638. 

Some Hints on Melting Metals and Alloys. 
can Supplement No. 1613. 

The Art of Making Alloys. By Percy Longmuir. Some Sug- 


gestions of Practical Importance. Scientific American Supplement 


No. 1732. 


Scientific Ameri- 


Some Alloys Suitable for Instrument Work. Scientific Ameri- 
can Supplement Nos. 1936 and 1937. 


Iron, Gold, Silver and Tin Amalgams. Formulas for making and 
using them. Scientific American Supplement Nos. 1564 and 1729. 
Iron, Vanadium and Carbon in Steel. Their chemical and me- 
chanical relations. Scientific American Supplement No. 1910. 
The Forging of Alloy Steels. The oe of the newer 
alloys. Scientific American Supplement No. 
_ Automobile Steels. Their use in motor car construction. 
Scientific American Supplement Nos. 1747 and 1748. 


Steel Hardening Metals. 
No. 1535. 





Scientific American Supplement 


The Pyrophoric Alloy Industry. Modern Substitutes for Flint 
and Steel. These alloys possess the extremely remarkable prop- 
erty of giving rise when struck to such brilliant sparks that cigars, 
cigarettes, gas and other combustible substances may be readily 
lighted by their aid. These alloys have now been placed on the 
market as successful substitutes for matches. Scientific American 


Supplement Nos. 1885 and 1977. 


Munn & Co. 


incorporated 


PUBLISHERS 


361 Broadway 
NEW YORK CITY 











JUST PUBLISHED 


Pick, Shovel and Pluck 


Further Experiences “With the Men Who Do Things” 





By A. RUSSELL BOND 


Author of “Scientific American Boy,” “Scientific 
American Boy at School,” “Handy Man's 
Workshop and Laboratory,” “With the Men 
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A Victrola for Christmas 


The world’s best music and entertainment for 
the entire family —and all your friends besides. 
Christmas time—and all the time. 
There are Victors and Victrolas in great variety of styles from $10 to $200, 
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Berliner Gramophone Co., Montreal, Canadian Distributors 
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